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A  REMARKABLE  UTILIZATION  OF  WATER. 

Long-distance  energy  transmission  systems  are  now  so  com¬ 
mon  that  it  takes  something  very  much  out  of  the  ordinary  to 
make  really  interesting  reading.  A  case  of  this  exceptional 
class,  however,  is  surely  that  of  the  Arizona  Power  Company, 
an  account  of  which  appears  elsewhere  in  this  issue.  The 
power  plant  on  Fossil  Creek  is  remarkable  both  on  account  of 
the  source  and  character  of  the  hydraulic  supply  and  the  skill 
with  which  the  utilization  has  been  carried  out  in  spite  of  great 
topographical  difficulties.  The  source  of  power  is  the  overflow 
from  fossil  springs,  which  pour  from  unknown  subterranean 
depths  in  Hegila  County,  Ariz.  These  springs  are  heavily 
mineralized,  so  that  a  deposit  from  them  coats  the  surround¬ 
ings  in  a  way  that  suggested  to  the  discoverer  the  name.  The 
springs  on  investigation  proved  to  yield  a  flow  which,  except 
when  temporarily  interfered  with  by  one  of  the  rare  rainfalls 
of  the  region,  remains  absolutely  constant  year  in  and  year  out 
at  43  cu.  ft.  per  second.  This  is  not  a  large  amount  from  the 
standpoint  of  Eastern  hydraulic  engineers,  but  backed  by  a 
possible  drop  of  1600  ft.,  it  makes  a  project  which  has  proved 
to  have  large  possibilities.  In  the  present  development  the 
whole  of  the  head  has  not  been  utilized,  since  by  employing  the 
lower  1 100  ft^  it  was  feasible  to  utilize  a  small  basin  having  an 
area  of  about  28  acres  as  a  storage  reservoir.  On  this  plan 
the  power-house  site,  which,  while  hydraulically  speaking,  is 
upon  Fossil  Creek,  is  actually  on  the  Verde  River  at  a  point 
where  it  was  more  convenient  to  drop  the  water  into  the  river 
than  at  the  actual  confluence  of  Fossil  Creek  with  the  Verde. 
At  the  west  and  southwest,  at  a  distance  of  50  or  60  miles,  are 
Prescott,  Ariz.,  and  an  important  mining  district  which  proved 
to  be  suitable  markets.  To  get  the  water  from  the  head  works 
to  the  power  house  required  covering  a  distance  of  38,000  ft., 
of  which  12,000  ft.  was  of  re-enforced  concrete  flume,  10,000  ft. 
of  concrete  tunnels,  7500  ft.  of  steel  gravity  syphon,  part  of  it  on 
four  long  steel  bridges,  2200  ft.  of  wooden  flume  on  trestles, 
the  rest  being  in  re-enforced  concrete  and  steel  piping,  taking 
up  the  pitch  downward  to  the  power  house.  The  power  house 
itself  contains  three  l8oo-kw  generating  units  with  the  cus¬ 
tomary  electrical  equipment  for  a  line  voltage  of  45,000,  which 
is  carried  over  75  miles  of  steel  tower  transmission  line. 

One  of  the  interesting  features  of  the  plant  is  the  use  of  a 
large  amount  of  re-enforced  concrete  flume,  to  which  the  con¬ 
structors  were  driven  by  the  rocky  nature  of  the  ground,  which 
precludes  comfortable  ditching.  Special  arrangement  of  forms 
enabled  the  work  to  be  very  economically  done  in  spite  of  the 
large  cost  of  labor  and  material.  When  completed  the  smooth¬ 
ness  of  the  flume  is  a  very  material  advantage,  particularly 
where  the  flow  is  rapid,  inasmuch  as  the  coefficient  of  friction 
is  reported  to  be  a  good  deal  less  than  for  ordinary  ditches 
or  the  wooden  flumes  so  extensively  used  on  the  coast.  The 
storage  reservoir  before  referred  to  is  a  very  important  feature 
of  the  undertaking.  It  is  located  five  miles  from  the  head 
works  and  on  the  line  of  the  concrete  flume,  and  can  be  drawn 


362 


ELECTRICAL  WORLD. 


off  at  an  average  depth  of  10  ft  over  its  28  acres,  yielding 
sufficient  capacity  to  run  the  entire  plant  three  and  one-half  days 
at  the  average  steady  flow  of  the  stream.  This  reservoir  is 
then  not  only  sufficient  to  be  of  great  value  in  carrying  the 
peak  of  the  load,  but  also  is  amply  able  to  handle  the  plant  , 
in  case  the  upper  hydraulic  works  should  in  any  way  require 
overhauling.  Below  the  lake  the  hydraulic  ways  are  remark¬ 
ably  well  protected,  the  56,000  ft.  next  the  lake  being  a  concrete- 
lined  tunnel  through  the  mountain  and  the  rest  re-enforced  con¬ 
crete  and  steel  pipe.  The  lower  2400  ft.  of  the  pressure  pipe, 
which  varies  in  thickness  from  %  in.  at  the  top  to  11/16  at  the 
bottom,  is  all  welded  steel  imported  from  Germany,  the  upper 
half  being  the  ordinary  form  of  riveted  pipe. 

The  station  itself  is  extremely  simple.  Each  generator  is 
coupled  to  a  3000-hp  impulse  wheel  with  needle-valve  regula¬ 
tion,  which  form,  we  are  happy  to  note,  has  very  successfully 
replaced  the  old  and  wasteful  deflecting  nozzle.  The  generator 
connections  are  simplicity  itself,  each  generator  and  its  trans¬ 
formers  being  taken  as  a  unit,  and  the  only  switches  those  on 
the  high-tension  side  of  the  transformers.  This  is  an  abso¬ 
lutely  logical  treatment  of  the  situation  in  such  a  station,  for 
the  generators  cannot  be  overloaded  to  any  serious  extent  on 
account  of  the  limitations  imposed  by  the  water  wheel,  and  if 
anything  happens  it  is  a  perfectly  simple  matter  to  open  the 
high-tension  switches  on  the  generator  feeders,  leaving  the  unit 
out  of  business.  There  is  a  complete  double  transmission  line 
on  one  branch,  on  one  line  of  towers,  one  line  feeding  to  Pres¬ 
cott  with  a  couple  of  intermediate  mine  stations,  and  the  other 
to  the  territory  of  the  United  Verde  Copper  Company  and 
neighborhood  mines.  The  handling  of  a  plant  so  arranged  is 
simplicity  itself.  Altogether  the  system  is  a  very  simple  and 
beautiful  example  of  high  head  hydroelectric  development,  and 
as  such  well  worth  the  space  which  we  have  devoted  to  it. 


EHPLOYERS’  LIABILITY. 

In  its  report  to  the  National  Electric  Light  Association,  the 
Committee  on  Public  Policy  outlined  the  trend  of  sentiment 
on  the  subject  of  the  relative  rights  and  responsibilities  of 
employers  and  employees  in  the  matter  of  accidents.  The 
committee  was  unanimous  in  the  opinion  that  member  com¬ 
panies  should  favor  the  amending  of  liability  laws,  so  as  to 
substitute  for  them  a  reasonable  basis  of  compensation  for 
injuries,  and  felt  that  anything  that  can  be  done  to  facilitate 
the  maintenance  of  confidence  and  good  feeling  between  em¬ 
ployers  and  employees  ought  to  be  encouraged.  Two  laws 
which  affect  materially  the  statutes  governing  employers’  lia¬ 
bility  will  go  into  effect  in  New  York  State  on  Sept.  i.  Both 
the  liability  of  employers  and  the  amounts  of  damages  if  acci¬ 
dents  occur  will  be  largely  increased. 

One  of  the  acts  amending  the  labor  law  in  relation  to  em¬ 
ployers’  liability  creates  liability  when  personal  injury  is  caused 
to  an  employee  who  is  himself  in  the  exercise  of  due  care  and 
diligence  at  the  time,  by  reason  of  the  following;  Defect  in 
the  condition  of  the  ways,  works,  machinery  or  plant  which 
arose  from  or  had  not  been  discovered  owing  to  the  negligence 
of  the  employer  or  of  any  person  in  the  service  intrusted  with 
the  duty  of  seeing  that  proper  conditions  prevailed;  negligence 
of  any  person  intrusted  with  superintendence  or  negligence  of 
any  person  intrusted  with  authority  to  direct,  control  or  com¬ 
mand  any  employee  in  the  performance  of  duty  of  such  em- 
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ployee.  The  employee  has  the  same  right  of  compensation  as  if 
he  had  not  been  an  employee.  The  necessary  risks  of  the  occu¬ 
pation  or  emplo3rment  are  those  inherent  in  the  nature  of  the 
business  which  remain  after  the  employer  has  exercised  due  care 
in  providing  for  the  safety  of  employees  and  has  complied  with 
laws  promoting  safety.  In  an  action  for  damages  owing  to  any 
cause,  including  open  and  visible  defects,  for  which  the  em¬ 
ployer  would  be  liable,  but  for  the  hitherto  available  defence 
of  assumption  of  risk  by  the  employee,  the  fact  that  the  em¬ 
ployee  continued  in  the  ‘service,  or  after  he  had  been  in¬ 
formed  of  the  danger,  is  no  longer  an  assumption  of  the  risk 
of  injury  therefrom,  but  an  employee  is  not  entitled  to  compen¬ 
sation  in  any  case  where  he  knew  of  the  defect  or  negligence 
and  failed  to  give  information  thereto  to  his  employer  or  to 
some  person  superior  to  himself  in  the  service  unless  such  de¬ 
fect  or  negligence  was  already  known  to  such  employer  or 
superior  prior  to  the  injury;  or  unless  such  defect  couM  have 
been  discovered  by  the  employer  by  reasonable  care,  tests  or 
inspection.  If  employer  and  employee  consent  to  a  compensa¬ 
tion  plan  the  plan  shall  govern  compensation  except  where 
injury  is  caused  by  the  failure  of  the  employer  to  obey  an 
order  of  the  commissioner  of  labor  or  other  authorized  public 
authority  or  where  the  injury  is  caused  by  the  serious  or  will¬ 
ful  misconduct  of  the  employee.  This  plan  does  not  apply  to  a 
railroad  corporation,  an^  it  is  inoperative  if  the  period  of 
disablement  is  .less  than  two  weeks,  or  if  the  injury  is  caused 
by  the  serious  and  willful  misconduct  of  the  employee.  The 
compensation  for  death  is  based  on  earnings  and  on  the  extent 
to  which  the  family,  if  any,  are  dependent,  but  is  limited  to 
$3,000.  The  compensation  for  injury  is  based  on  the  extent  of 
the  incapacity  and  on  the  average  earnings,  but  shall  not  exceed 
$10  per  week  or  extend  Over  more  than  eight  years. 

The  act  to  amend  the  labor  law  in  relation  to  workmen’s 
compensation  in  certain  dangerous  employments  provides  that 
it  shall  apply  only  to  workmen  engaged  in  manual  or  mechanical 
labor  in  certain  employments,  including  the  following:  “Con¬ 
struction,  operation,  alteration  or  repair  of  wires,  cables,  switch¬ 
boards  or  apparatus  charged  with  electric  currents.  The  opera¬ 
tion  on  steam  railroads  of  locomotives,  engines,  trains,  motors 
or  cars  propelled  by  gravity  or  steam,  electricity  or  other  me¬ 
chanical  power,  or  the  construction  or  repair  of  steam  railroad 
tracks  and  roadbeds  over  which  such  locomotives,  engines, 
trains,  motors  or  cars  are  operated.”  The  right  of  action  for 
damages  caused  by  injury  is  not  affected  by  the  compulsory 
compensation  established  by  the  law.  The  death  and  the  injury 
compensation  provisions  are  substantially  the  same  as  those 
outlined  in  the  foregoing  under  the  law  providing  for  compen¬ 
sation  by  contract  between  employer  and  employee.  The  laws 
will  doubtless  be  used  as  a  basis  for  others  to  be  enacted  in 
other  States,  and  they  directly  affect  electric  light  companies. 


I  HE  LEAKAGE  IMPEDANCE  OF  TRANSFORMERS. 

In  an  article  appearing  elsewhere  in  this  issue  Mr.  K.  Faye- 
Hansen  reports  the  results  of  tests  showing  a  considerable 
change  in  the  local  magnetic  leakage  impedance  of  certain 
transformers  when  the  main  core  flux  was  varied  from  a  mod¬ 
erate  to  a  high  value.  In  view  of  the  fact  that  it  is  the  universal 
practice  to  treat  the  leakage  impedance  as  constant,  and  to 
assume  that  the  value  observed  under  one  set  of  conditions 
can  be  employed  in  calculations  relating  to  widely  differing 
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conditions,  it  might  seem  that  the  tests  of  the  author  would 
throw  doubt  upon  the  accuracy  of  the  methods  of  calculation 
now  in  common  use.  However,  attention  should  be  particu¬ 
larly  directed  to  the  fact  that  the  conditions  under  which  the 
author’s  tests  were  conducted  were  very  extreme. 

In  a  constant-potential  transformer  the  magnetic  leakage  im¬ 
pedance  consists  of  the  combined  equivalent  series  resistance  of 
the  primary  and  secondary  windings  and  the  local  reactance 
produced  by  the  flux  formed  between  the  two  windings  by  the 
magnetomotive  forces  of  the  primary  and  secondary  currents. 
The  path  of  the  latter  flux  is  largely  in  air,  although  a  certain 
short  length  is  within  the  main  magnetic  core.  Evidently  in 
any  chosen  transformer  the  leakage  flux  varies  directly  with 
the  magnetomotive  forces  tending  to  produce  it  and  inversely 
with  the  reluctance  encountered  in  its  path;  the  leakage  react¬ 
ance,  therefore,  varies  directly  with  the  permeance  of  the  total 
path  of  the  leakage  flux.  When  an  overwhelmingly  large  part 
of  the  reluctance  is  subject  to  no  change  whatever  and  the  re¬ 
mainder  changes  only  slightly,  as  is  true  in  the  constant-poten¬ 
tial  transformers  as  usually  constructed  and  operated,  the  leak¬ 
age  reactance  and  the  leakage  impedance  may  well  be  considered 
constant.  The  part  of  the  reluctance  subject  to  change  is  that 
within  the  magnetic  core  of  the  transformer,  which  carries  the 
main  flux  upon  which  the  leakage  flux  is  superposed.^  Only 
when  the  total  core  flux  reaches  a  high  density  does  the  reluc¬ 
tance  change  appreciably,  and  even  when  the  density  approaches 
the  saturation  point  the  part  of  the  total  reluctance  which  does 
change  is  so  small  in  comparison  with  the  total  that  the  final 
effect  upon  the  leakage  reactance  is  unimportant.  Seldom  in¬ 
deed  was  the  saturation  density  reached  in  the  earlier  types  of 
high-frequency  transformers,  but  the  introduction  of  silicon 
steel  with  low  specific  loss  has  resulted  in  a  general  increase 
in  the  density  from  a  low-reluctance  value  at,  say,  6000  lines 
per  square  centimeter  to  a  high-reluctance  value  at  probably 
10.000  lines  per  square  centimeter.  The  significance  of  this 
relation  is  that  while  the  core  portion  of  the  path  of  the  leak¬ 
age  flux  in  the  earlier  transformers  was  of  low  reluctivity,  in 
the  later  designs  it  is  of  high  reluctivity;  however,  in  standard 
designs  of  transformers  the  reluctance  in  the  core  is  a  minor 
part  of  the  whole  reluctance  of  the  leakage  path. 

In  the  tests  reported  by  Mr.  Faye-Hansen,  not  only  were  the 
transformers  operated  at  extremely  high  densities,  reaching 
values  as  great  as  15,000  lines  per  square  centimeter,  but  that 
portion  of  the  leakage  path  ordinarily  in  air  was  formed  by 
interposed  iron  liminations.  The  value  of  the  leakage  flux  was 
greatly  augmented  by  the  presence  of  these  laminations,  but  to 
what  extent  any  variation  in  the  value  of  the  leakage  impedance 
with  the  main  flux  density  was  due  to  the  use  of  the  extra 
laminations  we  are  unable  to  judge  from  the  recorded  data. 
The  tests  are  of  value  in  showing  results  to  be  expected  under 
extreme  cases  and  in  pointing  to  the  desirability,  in  designing 
modern  silicon-steel  transformers,  of  considering  certain  fea¬ 
tures  that  could  well  have  been  neglected  in  the  earlier  plain- 
steel  transformers. 


A  STUDY  IN  PHOSPHORESCENCE. 

A  brief  paper  by  Vivian  and  Huey  elsewhere  in  these  columns 
contains  a  novel  application  of  phosphorescence  to  photometry, 
which  should  stimulate  theoretical  investigation  of  such  phe¬ 
nomena,  even  though  it  seems  unlikely  to  lead  to  practical  re¬ 


sults.  It  ^is  an  attempt  to  obtain  that  Will  o’  the  Wisp  of 
photometry,  a  simple  portable  standard  of  comparison,  and  is 
based  on  the  use  of  a  phosphorescence  screen  initially  sub¬ 
jected  to  standard  excitation.  The  particular  substance  used 
for  the  screen  was  Balman  phosphorescent  paint,  which,  like 
the  majority  of  phosphorescent  materials,  is  essentially  calcium 
sulphide.  The  phosphorescence  of  calcium  sulphide  is  a  very 
curious,  long-known  phenomenon,  the  vagaries  of  which  have 
so  far  eluded  complete  investigation.  Particularly  singular  is 
the  variation  in  the  properties  of  the  material  and  even  in  the 
color  of  its  phosphorescence,  due  to  little  understood  differ¬ 
ences  in  the  method  of  preparation.  The  paint  employed  in  this 
investigation  is  that  commercially  used  for  phosphorescent  ar¬ 
ticles  and  its  uniform  production  must  be  a  matter  of  consid¬ 
erable  technical  skill. 

The  most  interesting  point  brought  out  in  the  experiments  is 
the  indifference  of  the  material  to  length  of  exposure  to  light, 
very  likely  due  to  the  thinness  Imd  fine  subdivision  of  the  layer 
involved,  which  seems  capable  of  full  excitation  after  about  10 
seconds’  exposure  to  sunlight.  Extension  of  this  period  up  to  an 
hour  appeared  to  produce  no  effect.  The  fundamental  fact  which 
determines  the  brilliancy  of  the  phosphorescence  appears,  other 
things  being  equal,  to  be  the  actual  light  intensity  in  which  it  is 
exposed,  although  the  phosphorescence  appears  to  have  a  very 
high  temperature  coefficient.  This  gives  rise  to  the  one  forbid¬ 
ding  feature  of  the  method  undertaken,  inasmuch  as  it  was 
found  necessary  to  keep  the  phosphorescent  surface  at  constant 
temperature  by  making  it  form  one  side  of  a  can  filled  with 
melting  ice.  Given  this  uniformity  the  rate  of  decay  of  phos¬ 
phorescence  proved  to.be  sufficiently  uniform  to  enable  it  to  be 
actually  worked  in  an  experimental  way  as  a  secondary  stand¬ 
ard,  the  time  since  excitation  being,  of  course,  one  of  the  chief 
data  in  the  photometric  computation. 

The  color  of  the  phosphorescent  screen  being  bluish  and  the 
intensity  low  renders  comparisons  with  ordinary  forms  of 
light  somewhat  difficult,  but  the  apparatus  utilized  by  the  authors 
enabled  fairly  satisfactory  measurements  to  be  obtained  in 
the  laboratory.  An  interesting  feature  of  the  results  is  that 
the  phosphorescent  screen  seemed  to  work  when  at  constant 
temperature  with  a  very  surprising  degree  of  regularity.  Just 
what  the  result  of  time  and  continued  use  would  be  on  the 
activity  of  the  calcium  sulphide  is  undetermined,  although  slow 
changes  would  certainly  have  to  be  anticipated.  It  would  be 
interesting  to  know  how  nearly  such  a  screen  would  hold  its 
calibration  after  being  laid  aside  for  some  weeks  in  the  dark. 
Its  inconveniences,  owing  to  temperature  co-efficient,  low  in¬ 
tensity  and  bad  color,  are  such  as  can  hardly  commend  it  to  the 
practical  photometrist ;  but  for  purposes  of  investigation  there 
are  not  a  few  cases  in  which  a  surface  of  very  low  and  known 
brilliancy  could  be  made  useful  in  the  laboratory  where  the 
inconvenience  of  constant  temperature  need  not  be  severely 
felt.  Even  the  comparatively  rapid  decay  of  the  light  for  this 
use  need  not  be  a  serious  matter,  inasmuch  as  the  screen  could 
then  be  used  at  a  point  in  the  decay  curve  where  the  falling 
off  of  brilliancy  is  relatively  slow.  From  the  data  given,  the 
fall  in  brilliancy  after  perhaps  an  hour  and  a  half  follows  nearly 
a  straight  line  law  and  is  remarkably  regular.  The  investigation 
is  at  least  an  interesting  study  of  comparatively  little  known 
phenomena,  and,  as  such,  is  well  worth  doing  aside  from  any 
possible  practical  usefulness. 
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Joint  Meeting  of  the  A.  S.  M.  E.  and  the  I.  M.  E. 

For  the  joint  meeting  of  the  American  Society  of  Mechani¬ 
cal  Engineers  and  the  (British)  Institution  of  Mechanical 
Engineers,  held  in  London  on  July  29,  five  papers  dealing  with 
the  general  subject  of  railway  electrification  were  prepared  by 
Messrs.  George  Westinghouse,  W.  B.  Potter,  L.  R.  Pomeroy, 
H.  M.  Hobart  and  C.  W.  Carter;  The  paper  by  Mr.  Westing- 
house  was  abstracted  in  our  issue  for  June  30,  while  an  ab¬ 
stract  of  Mr.  Potter’s  paper  appeared  in  our  issue  for  July  7. 

In  his  paper,  Mr.  Pomeroy  stated  that  the  rapid  development 
of  suburban  passenger  traction  by  electricity  will  require  large 
gerftrating  stations  at  large  cities  which  can  gradually  be  made 
sufficient  for  working  the  line  on  further  stretches  in  each  di¬ 
rection  until  it  may  be  desirable  to  equip  the  whole  division 
electrically.  Electrical  operation  in  comparison  with  steam 
shows  to  the  greatest  advantage  in  urban  and  suburban  passen¬ 
ger  service,  where  it  makes  possible  a  schedule  speed  quite  un¬ 
attainable  by  steam,  as  well  as  a  more  frequent  service  without 
a  proportional  increase  in  expense. 

Mr.  Hobart’s  paper  dealt  with  the  cost  of  electrically  pro¬ 
pelling  trains  in  suburban  service.  His  conclusions  were  based 
on  data  said  to  refer  to  the  Piccadilly  Tube  Railway  in  Lon¬ 
don  and  the  Heysham,  Morecambe  &  Lancaster  Branch  of  the 
Midland  Railway.  The  engineers  of  both  of  these  railways 
called  attention  to  errors  in  the  data  assumed  and  threw  doubt 
upon  the  conclusions  based  thereon. 

In  his  paper,  which  dealt  with  the  electrification  of  subur¬ 
ban  railways,  Mr.  Carter  said  that  at  least  in  England  the 
commercial  advantage  of  electrification  of  existing  steam  lines 
is  demonstrable  in  general  only  in  the  cases  of  heavy  suburban 
service.  The  case  of  entirely  new  railways  is  different  and  much 
more  favorable  to  electrical  operation,  because  cheaper  road¬ 
beds  and  steeper  grades  may  be  used. 

DISCUSSION. 

Mr.  H.  F.  Parshall,  of  the  Central.  London  Railway,  re¬ 
marked  that  the  cost  of  transmission  is  not  a.  controlling  factor 
in  the  choice  of  a  system  in  England,  the  Board  of  Trade  regu¬ 
lations  being  such  as  to  render  the  operation  very  expensive. 
On  the  Central  London  Railway  the  energy  lost  in  the  system 
costs  15  per  cent,  maintenance  45  per  cent,  and  the  operation  of 
the  generating  station  the  balance  of  the  cost  of  working  the 
system,  which  showed  that  the  cost  of  maintaining  and  run¬ 
ning  an  elaborate  system  is  out  of  all  proportion  to  transmis¬ 
sion  costs.  He  stated  that  after  a  recent  visit  to  America  he 
was  led  to  believe  that  either  the  direct-current  or  the  single¬ 
phase  system  could  deal  with  dense  traffic  better  than  steam 
working,  but  certainly  the  New  Haven  system  could  never 
have  been  installed  in  England,  as  everything  which  could  have 
been  done  contrary  to  the  Board  of  Trade  regulations  ap¬ 
peared  to  have  been  done.  The  single-phase  system  is  generally 
more  expensive  to  work  and  install,  but  the  choice  of  a  sys¬ 
tem  depends  on  many  different  circumstances.  Distance  is  a 
factor  only  in  so  far  as  the  transmission  system  is  concerned, 
and  the  transmission  system  in  the  case  of  a  single-phase  sys¬ 
tem  is  heavily  handicapped.  Further,  owing  to  the  compen¬ 
sating  properties  of  the  rotary  converter,  in  a  general  system 
it  would  justify  its  existence,  considering  the  material  economy 
effected  in  having  unity  power-factor  in  the  transmission  sys¬ 
tem.  Mr.  Parshall  did  not  attempt  to  analyze  detailed  figures, 
but  pointed  out  that  these  naturally  would  be  prepared  with 
reference  to  conditions  that  could  not  be  taken  into  considera¬ 
tion  in  a  general  discussion  of  the  kind.  In  conclusion,  he 
stated  that  the  direct-current  system  is  the  only  one  known  in 
the  present  state  of  the  art  that  can  compete  with  steam  in  the 
classes  of  installation  to  which  electricity  is  generally  applic¬ 
able — that  is,  to  urban,  suburban  and  dense  interborough  traffic. 

Mr.  J.  Dalziel,  of  the  Midland  Railway  Company,  expressed 
the  belief  that  main  line  electric  working  in  England  is  not  only 
commercial,  but  comparatively  imminent,  and  it  is  unquestion¬ 
able  that — other  things  being  equal-!-to  design  to  fit  in  with 
those  future  conditions  is  more  implortant  than  anything  else 
in  scheming  any  electrification,  and  that,  therefore,  the  finding 


of  a  generally  applicable  all-round  system  is  the  most  impor¬ 
tant  traction  problem  of  the  day.  He  pointed  to  results  of  tests 
showing  that  the  single-phase  system  is  burdened  with  few,  if 
any,  of  the  disabilities  attributed  to  it,  more  particularly  in  subur¬ 
ban  work  and  that — other  things  thus  being  equal — it  emerges 
as  the  desired  generally  applicable  system.  In  view  of  the 
widenings  that  have  taken  place  it  is  clear  that  some  lines  are 
approaching  their  maximum  haulage  capacity,  and  the  neces¬ 
sary  addition  to  the  haulage  capacity  can  be  obtained  more 
cheaply  by  electrification  than  by  double-tracking  or  regrad¬ 
ing.  Mr.  Dalziel  expressed  the  opinion  that  in  the  case  of  the 
Midland  Railway  Company’s  Derby-Manchester  and  Sheffield- 
Manchester  sections  electrification  would  be  overwhelmingly 
cheaper  than  regrading.  He  said  that  the  single-phase  equip¬ 
ment  has  suffered  only  four  break-downs  in  2.5  years  of  service ; 
the  failures  were  due  to  a  lightning  arrester,  a  badly  made 
high-tension  joint,  a  circuit-breaker  trip-coil  and  a  motor  arma¬ 
ture,  and  they  could  hardly  be  attributed  particularly  to  the 
single-phase  equipment. 

Mr.  Sidney  Stone  called  attention  to  the  excessive  track 
wear  on  electric  railways  in  England  and  expressed  the  belief 
that  the  effect  is  caused  by  the  pushing  action  of  the  rear  mo¬ 
tors  in  a  multiple-unit  train  when  the  leading  motors  meet 
extra  resistance  in  the  form  of  grades  or  curves.  Probably 
the  wear  can  be  lessened  by  causing  the  leading  motor  always 
to  exert  a  greater  pull  than  the  trailing  ones. 

Mr.  C.  F.  Scott,  of  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  pointed  to  the  fact  that  the  reason  for  using 
electric  motors  is  not  so  much  the  saving  in  cost  for  fuel,  but 
the  increased  flexibility  of  speed  control,  readiness  of  opera¬ 
tion,  reliability  and  convenience.  He  compared  these  subsi¬ 
diary  advantages  with  the  similar  advantages  obtained  by  elec¬ 
trifying  a  railway,  such  as  the  possibility  of  double  or  treble¬ 
deck  tracks,  requiring  less  ground  area,  and  the  opportunity  of 
building  over  tunnels,  etc.  It  is  true  that  the  single-phase 
equipment  is  more  costly  than  the  direct  current,  but  the  latter 
equipment  requires  about  25  per  cent  more  energy  for  the  same 
work  at  the  car.  He  stated  that  the  New  York,  New  Haven  & 
Hartford  Railroad  is  the  only  real  electrical  trunk  line  in 
America,  and  that  called  particular  attention  to  the  fact  that 
this  is  a  single-phase  line,  which  is  soon  to  be  much  extended. 

Mr.  H.  M.  Hobart  expressed  his  approval  of  most  of  the 
conclusions  derived  by  Mr.  Potter.  In  one  case,  however, 
where  Mr.  Potter  had  selected  a  direct-current  equipment  Mr. 
Hobart  would  have  selected  the  single-phase  system.  From 
calculations  made  in  this  case  he  believed  the  single-phase  sys¬ 
tem  to  be  better  than  the  direct  current,  but  steam  traction  is 
much  preferable  to  either. 

Mr.  A.  Sinclair  expressed  the  opinion  that  the  chances  for 
electric  haulage  of  freight  trains  are  very  small,  indeed.  There 
are  many  difficulties  to  be  overcome  before  introducing  electric 
freight  service. 

Mr.  J.  G.  Wilson,  of  the  Great  Elastern  Railway,  said  that  it 
is  not  practicable  to  select  one  universal  system  of  electrical 
traction  to  the  exclusion  of  all  other  systems;  moreover,  it  is 
not  necessary,  though  desirable,  and  it  is  not  economically 
sound.  For  instance,  it  could  be  shown  that  the  cheapest  sys¬ 
tem  for  dealing  with  the  Great  Eastern  suburban  traffic  is  the 
direct  current,  but  in  the  case  of  the  adjoining  Great  Northern 
line,  with  its  mineral  traffic,  it  seems  probable  that  a  single¬ 
phase  system  would  be  preferable.  Now,  which  of  these  com¬ 
panies  should  give  way  in  the  interests  of  a  common  system  of 
working?  He  could  not  see  how  a  uniform  system  could  be 
used.  To  delay  is  wrong,  because  the  advantages  of  waiting 
are  problematical,  while  the  present  advantages  of  electrical 
working  are  real. 

Dr.  F.  R.  Hutton,  honorary  secretary  of  the  American  So¬ 
ciety  of  Mechanical  Engineers,  remarked  that  where  there  are 
many  cities  close  together,  as  in  England,  electrification  is  of 
much  importance,  but  in  America  the  conditions  are  quite  the 
reverse. 

Mr.  H.  H.  Barnes,  Jr.,  of  the  General  Electric  Company, 
said  that  the  cost  of  maintenance  of  brushes  for  alternating- 
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current  motors  is  100  times  as  much  as  that  for  direct-current 
motors  for  the  same  service.  Moreover,  the  actual  number  of 
men  employed  for  a  given  servjce  on  alternating-current  lines, 
even  though  they  are  not  in  substations,  is  as  great,  or  greater, 
than  on  the  corresponding  direct-current  lines  with  their  sub¬ 
stations.  The  amount  saved  in  the  substations  is  needed  in  the 
barns. 

Mr.  J.  A.  F.  Aspinwall,  general  manager  of  the  Lancashire. & 
Yorkshire  Railway,  and  president  of  the  (British)  Institution 
of  Mechanical  Engineers,  said  that  on  the  Liverpool  &  South- 
port  line  it  was  soon  realized  that  if  heavy  electric  trains 
were  to  be  hauled  and  that  if  the  cost  of  repairs  to  the  motors 
and  motor  trucks  was  to  be  kept  down  it  would  be  necessary 
to  revert  to  the  large  bearing  surfaces  used  in  locomotive  prac¬ 
tice,  which  experience  had  shown  to  be  necessary  in  any -haul¬ 
ing  machine.  The  experience  of  four  or  five  years’  running 
on  the  Liverpool  &  Southport  line  had  shown  that  the  elec¬ 
trical  system  is  perfectly  satisfactory.  One  speaker  had  touched 
upon  the  great  diversity  of  opinion  between  electrical  engineers. 
As  a  general  manager  of  one  of  the  English  railways,  he 
thought  that  no  general  manager  could  afford  for  one  moment 
to  close  his  eyes  to  the  possible  utilization  of  either  one  or 
the  other  system,  whichever  might  prove  to  be  commercially 
right,  and  the  utilization  of  the  rolling  stock  to  its  greatest  pos¬ 
sible  capacity  is  one  of  those  items  to  which  much  greater  at¬ 
tention  must  be  paid  than  to  almost  an)rthing  else. 


Montreal  Lighting  Controversy. 

The  arbitrators  hearing  the  matter  between  the  city  of 
Montreal  and  the  Montreal  Light,  Heat  &  Power  Company  re¬ 
convened  in  the  City  Court  House  in  Montreal  on  Wednesday, 
Aug.  II.  and  held  morning  and  afternoon  sessions  for  three 
days.  The  hearings  were  then  adjourned  until  the  i6th  instant 
to  permit  the  defendant  to  examine  the  testimony  and  exhibits 
and  complete  the  cross-examination  of  the  engineer  of  the 
plaintiff  company,  Mr.  W.  M.  Wilson. 

The  session  on  Wednesday  was  entirely  occupied  with  the 
cross  and  re-direct  examination  of  Mr.  Arthur  Parent,  the 
city’s  superintendent  of  lighting.  Mr.  Parent  produced  by  re¬ 
quest  and  filed  as  exhibits  copies  of  earlier  contracts  for  city 
lighting  in  which  the  prices  varied  from  $60  to  $116.  Mr. 
Parent  explained  these  contracts  and  the  conditions  under 
which  they  were  taken,  also  referring  to  the  fact  that  in  1891 
only  two  companies,  the  Royal  Electric  Company  and  the  Stan¬ 
dard  Light  &  Power  Company,  had  franchises  in  the  city  of 
Montreal.  The  attorney  for  the  company  endeavored  to  bring 
out  that  the  low  bids  made  for  lighting  about  that  time  by  the 
companies,  which  had  no  franchises  in  the  city,  were  made  for 
the  purpose  of  obtaining  the  right  to  erect  poles  and  lines  within 
the  city  limits,  which  would  thus  enable  them  to  do  commercial 
business. 

Thursday  and  Friday’s  sessions  were  mainly  occupied  with 
the  direct  and  cross-examination  of  the  company’s  engineer, 
Mr.  Wilson,  who  offered  statements  in  writing,  which  were 
filed  as  exhibits,  showing  how  the  monthly  bills  submitted  by 
the  company  had  been  made  up. 

The  monthly  bills  submitted  to  the  city  for  arc  lighting  serv¬ 
ice,  which  average  about  $7.50  per  lamp  per  month,  were  made 
up  in  detail  along  lines  suggested  in  a  proposition  made  by  the 
city  previous  to  the  expiration  of  the  last  lighting  contract. 
These  bills  are  for  service,  without  profit,  but  based  on  the  ex¬ 
pectation  that  a  reasonable  profit  would  be  agreed  upon  and 
allowed. 

Interest  and  depreciation  are  each  figured  at  S  per  cent  on  an 
investment  of  $650,000  claimed  to  be  used  in  the  city  lighting 
service ;  this  averages  $350  per  arc  lamp.  Maintenance  and  re¬ 
pair,  based  on  actual  figures  taken  from  the  company’s  books, 
including  a  proportionate  part  of  amounts  expended  on  build¬ 
ings,  tools,  machinery,  reserve  steam  plants  and  pole,  line  and 
lamp  repairs,  aggregate  $i.S7  per  lamp  per  month,  divided  as 
follows:  Repairs,  83.9  cents;  proportion  of  wages  in  substa¬ 


tions,  25.6  cents;  maintaining  steam  reserves,  28.8  cents;  gen¬ 
eral  salaries  and  miscellaneous,  18.2  cents;  total,  156.5  cents 
per  lamp  per  month.  Distribution  expenses  are  found  to  be  as 
follows:  (Carbons,  $0,144;  globes,  $0,075;  wages,  $0,765;  in¬ 
candescent  lamps,  $0,007;  sundries,  gloves,  etc.,  $0,099;  total, 
$1.09  per  lamp  per  month.  Stable  expenses,  including  wages, 
repairs  to  wagons  and  harness,  feed  of  horses,  licenses  and 
cost  of  new  horses,  average  $25.25  per  horse  per  month,  or  14 
cents  per  lamp  per  month.  Store  expenses,  3  cents  per  lamp 
per  month.  General  salaries  and  office  expenses,  $2,924.70 
per  annum,  or  13.4  cents  per  lamp  per  month.  Heating  and 
lighting  the  buildings,  $676.69,  or  3  cents  per  lamp  per  month. 

Insurance  for  employees  and  the  public  is  carried  by  the 
company  itself,  but  taking  as  the  reasonable  cost  the  rate 
charged  by  reputable  insurance  companies,  plus  legal  expenses, 
that  is  10  per  cent  of  the  wages  paid,  the  insurance  would 
amount  to  $3,075.92  per  annum,  or  14  cents  per  lamp  per  month. 
The  cost  of  electrical  energy  per  lamp  per  month  was  estimated 
as  follows,  the  conclusions  being  based  on  the  cost  of  a  block 
of  20,000  hp  purchased  from  the  Shawinigan  Water  &  Power 
Company  at  $14  per  hp-year — probably  the  cheapest  electrical 
service  in  any  large  city  in  North  America — averaged  with  the 
base  cost  of  energy  produced  by  a  modern  and  recently  in¬ 
stalled  hydroelectric  plant,  known  as  the  Soulanges,  controlled 
by  the  Montreal  company: 

The  Shawinigan  power  is  delivered  at  2400  volts,  in  a  sub¬ 
station  at  the  city  limits,  for  $14  per  hp-year.  To  this  expense 
must  be  added  substation  expenses  of  $3,516.46,  which  divided 
by  20,000  hp,  the  total  power,  gives  18  cents  per  hp-year,  making 
the  total  cost  $1418.  The  current  delivered  passes  through  a 
regulating  transformer  having  an  efficiency  of  94  per  cent, 
then  through  a  step-down  transformer  with  an  efficiency  of 
97.5  per  cent,  is  transmitted  15,000  ft.  at  an  efficiency  of  98.5 
per  cent,  passes  through  a  regulating  transformer  having  an 
efficiency  of  92.5  per  cent.  The  total  efficiency  of  these  various 
transformations  aggregates  81.4  per  cent,  which  makes  the  cost 
for  energy  delivered  on  the  busbars  of  the  Mentana  Station 
$23.35  per  kw-year. 

As  only  a  small  portion  of  the  energy  at  the  Shawinigan  sub 
station  is  distributed  locally  for  arc-lighting  purposes,  and  as 
some  of  the  energy  from  the  Shawinigan  substation  is  deliv¬ 
ered  at  the  central  station  for  use  there  in  arc  service,  with 
greater  loss  of  energy  in  transmission  and  transformation  than 
has  been  determined  as  above  for  the  Mentana  station,  it  is  as¬ 
sumed  that  the  cost  of  Shawinigan  energy  delivered  at  the 
Mentana  station  may  be  taken  as  fair  for  all  Shawinigan  energy 
wherever  used  in  arc  service. 

Disregarding  investment  actually  made  for  franchises,  stock 
control,  etc.,  in  the  property  of  the  Provincial  Light,  Heat  & 
Power  Company  (the  Soulanges  plant),  and  considering  only 
the  $1,500,000  of  bonds  outstanding  on  this  property  (these 
being  issued  only  for  actual  cash  expenditures  as  per  certifi¬ 
cates  of  engineers)  and  considering  interest  at  5  per  cent  per 
annum  and  depreciation  at  5  per  cent  per  annum,  the  figures 
proposed  by  the  city,  the  fixed  charges  amount  to  $150,000  per 
year.  The  operating  expenses  of  the  station  are  $19,500,  making 
an  aggregate  cost,  without  any  profit  whatever,  of  $169,500  per 
annum..  The  maximum  load  delivered  by  the  Provincial  Light, 
Heat  &  Power  Company’s  plant  for  1909  was  7200  kw,  making 
the  cost  per  kw-year  $23.60. 

With  an  efficiency  of  98  per  cent  for  transmission  to  central 
substation  and  97.5  per  cent  for  the  efficiency  of  step-down  and 
92.5  per  cent  efficiency  of  regulating  transformers — an  ef¬ 
fective  efficiency  of  88.4  per  cent — the  cost  of  Soulanges  energy 
delivered  on  the  2400-volt  busbars  at  the  central  station  is 
$26.70  per  kw-year. 

Taking  Shawinigan  and  Soulanges  as  being  by  far  the  cheap¬ 
est  sources  of  energy  (the  investment  in  Chambly  and  Lachine 
being  very  much  higher  per  horse-power  delivered),  and  figur¬ 
ing  the  average  of  their  costs — that  is,  $23.35  and  $26.70 — the 
cost  of  energy  delivered  at  Mentana  substation  or  the  central 
station  is  $25  per  kw-year,  or  $1.14  per  arc  lamp  per  month. 

In  view  of  the  fact  that  the  above  cost  of  energy  is  figured 
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from  the  station®  which  produce  it  more  cheaply  and  because 
the  arc  load  i_  sometimes  carried  by  the  other  power  stations, 
Chambly  and  Lachine,  where  the  cost  of  producing  is  very 
much  higher  than  the  above  figures,  it  seemed  proper  to  charge 
a  percentage  of  the  cost  of  maintenance  of  these  last-named 
plants  to  the  maintenance  account  of  the  city  arc  service,  which 
is  included  under  another  charge.  The  cost  of  energy  per  arc- 
lamp-year  is  based  on  the  following:  Recent  tests  of  arc-lamp 
regulators  and  transformers  at  Montreal  showed  an  average 
efficiency  of  93  per  cent.  Figuring  the  PR  losses  the  average 
line  loss  per  lamp  was  found  to  be  practically  20  watts.  The 
city  contract  calls  for  480  watts  at'  the  lamp.  Taking  480  watts, 
adding  line  loss  20  watts,  gives  500  watts  output  from  the  arc 
transformers;  this  at  93  per  cent  efficiency  gives  538  watts 
input.  Allowing  2.5  per  cent,  or  13.5  watts,  for  switchboard 
and  cable  losses,  the  total  power  consumption  per  arc  lamp 
delivered  at  the  station  transformers  is  551.5  watts. 

The  total  number  of  arc  and  incandescent  lamps  involved  in 
the  present  dispute  is  as  follows:  1666  arc  =1666  arcs;  127 
65-cp  incandescents  =  63.5  arcs ;  341  32-cp  incandescents  = 
85.25  arcs;  total,  1814.75  sres. 

These,  taken  at  551.5  watts  per  lamp,  make  a  total  load  of 
1000  kw  on  the  substation  busbars. 


Plans  of  Canadian  Pacific  Railway. 

The  Canadian  Pacific  Railway  Company  is  considering  plans 
for  the  electrification  of  a  portion  of  its  old  steam  line  to  Pres¬ 
cott  and  the  formation  of  an  electric  railway  belt  line  around 
the  city  in  connection  with  the  Hull  Electric  Railway  controlled 
by  the  Canadian  Pacific  Railway,  for  the  purpose  of  creating 
at  Ottawa  a  large  industrial  area  for  manufacturing  sites. 

Briefly  the  plans  include  the  electrification  of  the  old  Prescott 
line  from  the  Union  Station  to  the  Sussex  Street  station,  con¬ 
necting  the  Sussex  Street  station  with  the  mouth  of  the  pro¬ 
posed  tunnel  by  a  surface  electric  line,  connecting  the  Hull 
electric  line  with  the  line  thus  formed,  which  would  create  an 
electric  belt  line  giving  access  to  a  large  area  of  suburban 
residential  property,  and  create  an  industrial  district  along  the 
old  Prescott  line  from  Hurdman’s  bridge  into  the  city,  along 
the  banks  of  the  Rideau  Canal. 

In  an  interview,  Mr.  N.  Cauchon,  consulting  engineer  of  the 
Canadian  Pacific  Railway  Company,  at  Ottawa,  on  Aug.  8,  is 
reported  as  saying  that  the  promotion  of  the  district  adjacent  to 
the  Prescott  line  through  the  city  of  Ottawa  is  a  matter  to 
which  Mr.  H.  P.  Timmerman,  industrial  commissioner  for  lines 
east  on  the  Canadian  Pacific  Railway,  had  given  considerable 
attention.  Mr.  Cauchon  stated  that  the  company  realizes  the 
great  industrial  possibilities  of  Ottawa,  and  is  preparing  to 
develop  them,  .^t  the  present  time  manufacturers  on  the  Sussex 
street  line  are  at  a  great  disadvantage  in  getting  cars  in  and  out. 
The  freight  yards  are  located  on  the  flats  and  there  is  a  haul 
of  II  miles  around  to  Sussex  Street.  In  connection  with  the 
development  of  the  district  is  a  proposal  from  the  Ottawa  & 
Morrisburg  Electric  Railway  which  is  now  before  the  Canadian 
Pacific  Railw'ay,  which  contemplates  turning  over  the  Prescott 
line  from  Ridgemount,  near  the  Chaudiere  Junction,'  to  the 
electric  traction  company,  thus  providing  it  with  an  entrance 
into  the  city. 

Should  the  scheme  with  the  Morrisburg  Company  fail  to 
materialize  a  plan  has  been  suggested  to  the  Canadian  Pacific 
Railway  to  connect  the  Sussex  Street  branch  with  the  proposed 
tunnel  from  the  Central  station,  and,  with  the  electrification  of 
the  tunnel  and  the  Prescott  line,  to  form  an  electric  belt  line 
around  the  city  from  the  Union  station  to  the  Central  station, 
then  to  the  Sussex  Street  station  and  around  to  the  Union 
station  by  way  of  the  Prescott  line.  The  territory  along'  the 
Prescott  line  is  suitable  for  factory  sites  for  2.3  miles  up  to  the 
crossing  with  the  Canadian  Pacific  Railway  short  line  at  Hurd¬ 
man’s  bridge. 

Mr.  Cauchon  declared  that  the  Canadian  Pacific  Railway  is 
anxious  to  electrify  its  Prescott  line,  and  its  industrial  com¬ 


missioner  is  convinced  of  the  industrial  possibilities  of  the  dis¬ 
trict.  He  has  placed  th6  plans  for  the  development  of  the 
district  before  the  management  of  the  railway  company. 

The  old  Prescott  line  runs  from  the  cut-off  to  the  Union 
station  near  the  experimental  farm,  along  the  east  bank  of  the 
Rideau  River,  through  Hurdman’s  bridge  and  Cummings’ 
bridge,  across  the  St.  Patrick  Street  bridge  over  the  Rideau 
River  to  and  across  King  Edward  Avenue  to  the  old  station 
on  Sussex  Street.  It  is  the  original  railway  entrance  to  the  city 
of  Ottawa,  and  its  construction  was  hastened  in  order  to  bring 
in  stone  for  building  the  east  and  west  blocks  of  the  Parlia¬ 
ment  Buildings.  At  the  present  time  its  traffic  consists  of 
freight  trains  at  infrequent  intervals. 


Central-Station  Results  at  Springfield,  Mass. 

The  United  Electric  Light  Company,  of  Springfield,  Mass., 
has  filed  with  the  Gas  and  Electric  Light  Commission  its  re¬ 
turn  for  the  year  ending  June  30,  1910.  The  return  shows 
that  the  company’s  'capitalization  is  now  12,500  shares  of  stock 
with  a  par  value  of  $1,250,000,  and  of  this  issue  10,938  shares 
are  held  in  Massachusetts.  The  company  has  a  total  of  3999 
customers,  of  which  3834  are  located  in  Springfield.  The  total 
cost  of  plant  as  of  June  30,  1910,  is  $2,058,606,  the  larger  items 
being  underground  lines.  $698,660;  steam  plant,  $391,518;  build¬ 
ings,  $300.241 ;  electric  plant,  $257,257 ;  overhead  lines,  $104,771 ; 
and  transformers,  $101,028.  The  total  cost  of  plant  in  the 
previous  year  was  $1,884,397,  so  that  the  company’s  plant  has 
increased  in  value  by  about  $174,000  during  the  year.  The  total 
liability  for  capital  and  loans  is  $1,812,000,  which  is  about 
$246,000  less  than  the  actual  cost  of  the  plant  to  date. 

The  company’s  total  income  for  the  year  was  $547,898,  com¬ 
pared  with  $496,438  in  1909,  showing  an  increase  of  10.3  per 
cent.  The  revenue  was  derived  as  follows:  Commercial  arc 
lighting  by  contract,  $6,616;  commercial  incandescent  lighting 
by  contract,  $3,171 ;  commercial  arc  and  incandescent  lighting  by 
meter,  $324,584 ;  public  street  arc  lighting,  $87,949 ;  public  street 
incandescent  lighting,  $4,722;  and  energy  for  motors,  $120,856. 
The  income  from  sales  of  energy  for  motors  a  year  ago  was 
$97,779-  The  company’s  total  operating  expenses  were  $291,757, 
including  cost  of  manufacture,  $141,950;  distribution,  $70,139; 

MANUFACTURING  COST,  SPRINGFIELD,  MASS.,  I9IO.  , 


Fuel .  $61,110  Coal  cost  $4.00  per  ton. 

Real  estate  rentals .  5  SO 

Water  power  rentals .  34,560 

Oil  and  waste .  901 

Water .  306 

Station  wages .  26,609 

Plant  repairs .  17,371 

Tools . 541 

Total,  approximate .  $141,950  or  0.83  cts.  per  kw-hour. 

office  expenses  and  management,  $37,323;  taxes,  $34,958;  in¬ 
surance,  legal  and  incidental  expenses,  $7,388.  The  cost  of 
operation  in  1909  was  $269,382.  The  company  declared  four 
254  per  cent  dividends  during  the  year,  amounting  to  $125,000. 
Its  total  assets  on  June  30  were  $2,573,604,  and  its  total  liabili¬ 
ties,  $2,422,192.  The  total  assets  on  June  30,  1909,  were  $2,405,- 
871,  the  liabilities  then  being  $2,292,723.  The  total  energy  output 
at  the  switchboard  was  17,156,328  kw-hours,  compared  with 
16,583,186  kw-hours  in  1909.  The  sales  of  energy  were :  Street 
lighting,  1,996,800  kw-hours;  lighting  by  meter,  4,877,860  kw- 
hours;  contract  lighting,  241,026  kw-hours;  motor  service, 
4,911,475  kw-hours;  and  total  sales,  10,030,361  kw-hours.  The 
company  used  534,894  kw-hours  in  its  own  lighting  and  auxiliary 
service.  The  energy  unaccounted  for  on  the  system  was  4.594.- 
273  kw-hours,  representing  a  loss  of  26  per  cent.  The  maximum 
load  occurred  on  Dec.  2,  1909,  the  value  being  5912  kw,  and  the 
maximum  load  on  the  day  of  least  output,  July  4,  1909,  was 
2075  kw.  The  average  return  for  energy  sold  for  motor  service 
is  about  2.46  cents  per  kw-hour. 

The  company’s  equipment  tabulation  shows  a  total  boiler 
capacity  of  5300  hp ;  engines  and  steam  turbines,  7770  hp ;  water 
wheels,  2835  hp ;  arc  generators,  840  kw ;  alternators,  7950  kw ; 
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other  machinery,  1940  kw.  At  present  six  400  hp  boilers  are 
being  added,  with  a  3600-kw  Westinghouse  turbine  with  auxilia¬ 
ries  and  high-tension  switchboard. 

The  cost  of  manufacture  at  the  company’s  generating  plants, 
exclusive  of  fixed  charges,  in  round  numbers  was : 

The  company  reports  that  it  now  has  346,206  ft.  of  duct  in  its 
system,  containing  1,502,070  ft.  of  cable,  the  more  frequent  sizes 
being  No.  6,  511,598  ft.;  No.  o,  329,705  ft.,  and  No.  4,  301,011  ft. 
The  company  installed  38,723  ft.  of  duct  during  the  year.  It 
now  has  1,702,641  ft.  of  overhead  wire,  2978  poles,  and  a  total 
connected  power  load  of  7660  hp.  The  return,  according  to  the 
new  form  for  1910,  shows  the  following  subdivision  of  con¬ 
nected  load  in  kilowatts : 

CONNECTED  LOAD  IN  KILOWATTS,  SPRINGFIELD,  MASS.,  I9IO. 


Municipal  arc  lamps .  475  kw 

“  incandescent  lamps .  49 

Commercial  “  “  7,067 

A.c.  arc  lamps .  284 


Total  connected  lighting  load .  7,875  kw 

“  "  motor  “  .  5,708  “ 


Total  connected  load .  1.1,58.1  kw 


There  are  now  917  electric  motors  on  the  circuits,  the  average 
size  being  8.35  hp.  The  company  has  1128  transformers  and 
4489  meters  in  service,  the  most  common  size  of  transformers 
being  i  kw,  and  of  meters,  5  amp.  The  municipal  lighting  is 
done  with  1187  5-amp,  400  watt  arc  lamps;  10  50-watt  carbon 
and  348  40-watt  tungsten  lamps.  The  connected  incandescent 
load  for  commercial  service  is  141,231  50-watt  equivalents. 
There  were  1795  enclosed  arc  lamps  in  service  on  June  30,  and 
the  company  used  73,247  carbons  during  the  year. 


.  Employers’  Liability  and  Compulsory  Compensation 

Laws. 

On  Sept.  I,  two  laws  enacted  at  the  last  session  of  the  Legis¬ 
lature  of  New  York  State  will  go  into  effect.  These  laws  have 
to  do  with  the  liability  of  the  employer  for  accident  sustained 
by  employees  at  work,  either  through  the  inherent  danger  in 
the  occupation,  or  through  negligence  upon  the  part  of  the  em¬ 
ployer  or  upon  the  part  of  a  fellow  employee.  One  law.  Chap¬ 
ter  674  of  the  Laws  of  1910,  adopts  the  principle  of  compulsory 
compensation  for  workmen  accidentally  injured  in  certain  speci¬ 
fied  dangerous  occupations.  It  is  the  first  state  law  in  this 
country  on  this  line,  and  it  blazes  the  way  for  other  states  to 
follow.  The  other  law.  Chapter  352,  provides  for  a  plan  of 
agreement,  by  which  employers  and  employees  are  to  be  bound 
in  case  of  accident,  and  sets  forth  the  rate  at  which  compensa¬ 
tion  is  to  be  paid. 

The  compulsory  compensation  plan  embodied  in  Chapter  674 
applies  only  to  w'orkmen  engaged  in  manual  or  mechanical  labor 
in  employments  determined  by  law  to  be  especially  dangerous, 
in  which  from  the  nature,  conditions  or  means  of  prosecution 
of  the  work,  extraordinary  risks  to  the  life  and  limb  of  work¬ 
men  engaged  therein  are  inherent,  necessary  or  substantially 
unavoidable. 

The  new  law  states  that  it  is  deemed  necessary  to  establish 
a  new  system  of  compensation  for  accidents  to  workmen  en¬ 
gaged  in  each  of  these  dangerous  occupations.  Eight  classes 
of  occupation  are  then  enumerated  to  which  the  compulsory 
system  shall  apply.  These  are  :  ( i )  The  erection  or  demolition 
of  any  bridge  or  building  in  which  there  is,  or  in  which  the 
plans  and  specifications  require,  iron  or  steel  framework. 

(2)  The  operation  of  elevators,  elevating  machines  or  derricks 
or  hoisting  apparatus  used  within  or  on  the  outside  of  any 
bridge  or  building  for  the  conveying  of  materials  in  connection 
with  the  erection  or  demolition  of  such  bridge  or  building. 

(3)  Work  on  scaffolds  of  any  kind  elevated  20  ft.  or  more 
above  the  ground,  water,  or  floor  beneath  in  the  erection,  con¬ 
struction,  painting,  alteration  or  repair  of  buildings,  bridges  or 
structures.  (4)  Construction,  operation,  alteration  or  repair  of 


wires,  cables,  switchboards  or  apparatus  charged  with  electric 
currents.  (5)  All  work  necessitating  dangerous  proximity  to 
gunpowder,  blasting  powder,  dynamite  or  any  other  explosives, 
vhere  the  same  are  used  as  instrumentalities  of  the  industry. 
(6)  The  operation  on  steam  railroads  of  locomotives,  engines, 
trains,  motors  or  cars  propelled  by  gravity  or  steam,  electricity 
or  other  mechanical  power,  or  the  construction  or  repair  of 
steam  railroad  tracks  and  road  beds  over  which  such  locomo¬ 
tives,  engines,  trains,  motors  or  cars  are  operated.  (7)  The 
construction  of  tunnels  and  subways.  (8)  All  work  carried  on 
under  compressed  air. 

The  compensation  for  damages  or  death  under  both  the  com¬ 
pulsory  and  optional  sections  of  the  two  laws  is  fixed  according 
to  a  scale  set  forth  in  the  law.  In  the  dangerous  occupations 
listed  above  the  amount  of  compensation  in  case  death  results 
from  injury  is  to  be  computed  according  to  the  amount  of  wages 
received  by  the  man  and  the  relatives  left  dependent  by  his 
death. 

If  the  workman  leaves  a  widow  or  next  of  kin  at  the  time  of 
his  death  wholly  dependent  upon  his  earnings,  a  sum  equal  to 
1200  times  the  daily  earnings  of  such  workman  (about  four 
years’  pay),  but  in  no  event  to  exceed  $3,000,  shall  be  paid  to 
the  family. 

If  such  widow  or  next  of  kin  is  in  part  only  dependent  upon 
the  wages  of  the  workman  at  the  time  of  his  death,  then  a 
proportionate  sum,  to  be  determined  by  agreement  or  arbitra¬ 
tion  as  provided  in  the  code  of  civil  procedure,  or  by  a  suit  at 
law,  shall  be  paid,  depending  upon  the  amount  of  injury  suffered 
by  them  on  account  of  the  death  of  the  workman. 

If  the  workman  leaves  no  dependents,  then  the  reasonable 
expenses  of  his  medical  attendance  and  burial,  not  to  exceed 
$100,  are  to  be  paid  by  the- employer. 

Where  total  or  partial  incapacity  for  work  at  any  gainful 
employment  results  to  the  workman  in  one  of  the  “dangerous” 
occupations,  a  weekly  payrpent,  commencing  at  the  end  of  the 
second  week  after  the  injury  and  continuing  during  such  in¬ 
capacity,  with  certain  exceptions,  shall  be  paid  to  the  workman. 
In  case  of  total  incapacity,  one-half  the  weekly  wage  shall  be 
paid,  but  not  to  exceed  $10  per  week,  and  not  longer  than  a 
term  of  eight  years.  If  the  injury  is  only  partial,,  and  the 
workman  can  earn  something,  he  is  to  be  entitled  to  one-half 
the  difference  between  what  he  earns  and  what  he  was  earning 
before  the  accident 

However,  if  the  workman  in  a  hazardous  occupation  chooses, 
he  may  sue  in  a  court  of  law  for  damages,  disregarding  the 
damages  which  he  would  receive  under  the  compulsory  act. 
This  act,  therefore,  is  compulsory  only  on  the  employers  in  the 
list  of  dangerous  occupations. 

Rut  there  are  certain  other  changes  in  the  law  which  go  to 
help  the  workman.  One  in  Chapter  674  provides  that  the  prin¬ 
cipal  contractor  shall  be  liable  to  pay  the  compensation,  even 
though  the  principal  contractor  has  employed  a  sub-contractor, 
and  the  employee  who  was  injured  was  working  for  the  sub¬ 
contractor. 

The  new  provisions  place  the  burden  of  showing  the  con¬ 
tributory  negligence  on  the  employer,-  instead  of  requiring 
the  injured  workman  to  show  that  his  employer  was  negligent 
and  that  he  did  not  contribute  to  his  injury  himself.  The  tech¬ 
nical  defenses  under  the  “fellow  servant”  principle  and  the  “as- 
sumption-of-risk”  rule  are  greatly  modified  by  the  new  law. 
They  are  practically  wiped  out,  and  the  employer  is  held  to  a 
much  stricter  accountability  as  to  safety  of  machinery  and  com¬ 
petency  of  fellow  workmen. 

In  all  other  lines  of  work  which  are  not  specifically  classed  as 
dangerous  a  new  plan  of  providing  for  compensation  for  in¬ 
jury  through  no  fault  of  the  workman,  but  through  negligence 
on  the  part  of  the  employer  or  any  other  person  in  charge  of 
the  workmen  for  the  employer,  is  provided  for  in  Chapter  352. 

The  plan  is  for  the  employer  and  his  employees  to  file  an 
agreement  in  writing  with  the  county  clerk  to  abide  by  the 
scale  of  compensation  as  fixed  in  the  law.  This  scale  is  the 
same  as  that  fixed  for  the  “dangerous  occupations.”  Such  an 
agreement  is  a  bar  to  the  bringing  of  an  action  in  a  suit  at  law. 
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in  case  of  death  or  injury,  unless  death  or  injury  was  due  to 
wilful  misconduct  of  the  employer  or  to  the  employer’s  failure 
to  obey  an  order  of  any  official  authorized  to  require  him  to 
safeguard  his  employees. 

The  purpose  of  these  provisions  is  to  prevent,  as  far  as  pos¬ 
sible,  expensive  law  suits,  and  to  give  the  employee  a  chance 
to  obtain  compensation  for  damages  without  a  lot  of  legal 
complications  and  delay.  No  claim  of  an  attorney  for  a  fee 
for  collecting  under  the  plan  shall  be  enforceable  unless  ap¬ 
proved  by  a  justice  of  the  Supreme  Court  in  writing.  Week¬ 
ly  payments  due  under  the  plan  shall  not  be  assignable,  or  sub¬ 
ject  to  attachment,  levy  or  execution.  This  is  to  insure  the  re¬ 
ceipt  by  the  workman  injured  or  his  family. 

Undeveloped  Hydroelectric  Power  in  Ontario. 

Mr.  L.  V.  Rorke,  inspector  of  surveys  for  the  Ontario  Gover- 
ernment’s  Department  of  Lands,  Forests  and  Mines,  has  com¬ 
piled  statistics  which  show  that  there  are  2,000,000  hp  on  the 
northern  slope  toward  Hudson  Bay  within  a  distance  of  100 
miles  from  the  route  of  the  National  Transcontinental  Railway, 
which  would  be  amply  sufficient  for  the  electrification  of  this 
important  section  of  the  Canadian  national  railway  line. 

The  largest  of  the  rivers,  the  power  of  which  can  be  used,  are 
the  Abbitibi,  the  Mattagami  and  the  Missinabi,  tributaries  of 
the  Moose  River,  the  Kabinakagami  and  Ogoke  rivers  flowing 
into  the  Albany,  and  the  Winnipeg  and  Rainy  rivers. 

On  the  Mattagami  River  there  are  15  important  waterfalls, 
the  largest  being  the  Long  Rapids  Falls,  with  a  natural  head  of 
150  ft.  and  a  minimum  flow  of  5000  cu.  ft.  per  second,  which 
would  give,  under  proper  drainage  control,  over  200,000  hp  for 
24  hours.  On  the  same  river,  the  Grand  Rapids,  with  a  fall  of 
100  ft.-,  is  capable  of  developing  135,000  hp  under  drainage 
control,  and  the  Little  Long  Falls,  with  an  80-ft.  head,  would 
develop  100,000  hp.  The  12  other  falls  on  the  river  range  from 
56,800  hp  down  to  4500  hp. 

On  the  Abbitibi  River  there  is  a  series  of  falls  above  New 
Post  with  a  total  head  of  100  ft.  and  an  estimated  minimum 
flow  of  4000  cu.  ft.  per  second,  yielding  under  drainage  regu¬ 
lation  124,000  hp. 

On  the  Missinabi  River  within  the  available  area  at  Conjur¬ 
er’s  Chute  and  Hell’s  Gate  there  is  a  fall  of  250  ft.  and  a  mini¬ 
mum  flow  of  2600  cu.  ft.  per  second,  the  minimum  24-hour 
horse-power  would  be  75,000  hp.  The  White  Dog  Falls,  on  the 
Winnipeg  River,  with  a  head  of  50  ft.  and  a  flow  of  11,000 
cu.  ft.  per  second,  can  develop  60,000  hp. 

According  to  Mr.  Rorke,  the  estimates,  which  give  an  aggre¬ 
gate  of  2,000,000  hp,  are  careful  and  conservative  and  are  based 
on  surveys  and  measurements  of  the  flow  of  water  and  the  sus¬ 
taining  drainage  area. 


Candle-Power  of  Gasoline  Street  Lamps. 

Some  interesting  iigures  as  to  the  candle-power  obtained 
from  gasoline  street  lamps  in  artual  service  in  Chicago  were 
brought  out  at  a  public  hearing  before  the  Council  Commission 
on  City  Expenditures  (commonly  known  as  the  Merriam  Com¬ 
mission)  at  Chicago  on  June  30.  These  figures  are  of  interest 
to  electrical  men  as  showing  what  candle-power  has  to  be  met 
in  competition  with  gasoline  lamps.  The  gasoline  street  lamps 
in  Chicago,  which  are  located  mainly  in  the  outlying  districts, 
are  operated  under  contract  with  a  firm  called  the  American 
Development  Company,  The  control  of  this  and  all  other 
street  lighting  comes  under  the  department  of  electricity.  The 
Merriam  Commission,  which  has  attracted  considerable  atten¬ 
tion  because  of  its  thorough  methods,  has  been  investigating  all 
branches  of  the  city  government  involving  the  expenditure  of 
money.  For  the  investigation  of  the  electrical  department  of 
the  city  the  services  of  W.  H.  Zimmerman  &  Company  were 
secured  as  engineers.  These  engineers'  in  turn  secured  the 
services  of  Mr.  J.  R.  Cravath  as  illuminating  engineer  to  make 
photometric  tests  on  street  lamps  in  service. 

At  the  public  hearing  mentioned  it  was  brought  out  that. 


although  under  the  contract  the  gasoline  street  lamps  are  to 
be  maintained  at  60  cp,  and  rebates  are  given  from  the  contract 
price  if  the  candle-power  falls  below  60,  no  lamps  were  found 
in  service  in  these  tests  which  gave  as  much  as  60  cp.  The 
engineers  for  the  commission  conducted  two  sets  of  tests,  one 
set  being  termed  preliminary  tests  and  the  other  official  tests. 
In  the  fijst  or  preliminary  tests  no  attempt  was  made  to  meas¬ 
ure  directly  the  horizontal  candle-power.  A  Sharp-Miliar  uni¬ 
versal  photometer  was  placed  at  some  convenient  point  at  a 
measured  distance  of  from  10  ft.  to  20  ft.  from  the  lamp  post, 
the  height  of  the  burner  above  the  test  plate  of  the  photometer 
being  also  measured.  The  readings  were  taken  in  foot-candles. 
From  the  distance  from  the  lamp  post  and  the  height  of  the 
burner,  the  angle  below  the  horizontal  at  which  the  illumina¬ 
tion  reading  was  taken  was  calculated,  as  was  also  the  distance 
of  the  test  plate  from  the  burner.  Multiplying  the  foot-candles 
observed  by  the  square  of  distance  of  the  test  plate  from  the 
burner  gave  the  candle-power  of  the  lamp  at  the  angle  at 
which  the  observation  was  taken.  From  this  candle-power  the 
probable  horizontal  candle-power  was  computed  by  reference 
to  a  curve  giving  the  distribution  of  light  about  a  gas-mantle 
burner  with  a  clear  chimney,  as  made  in  the  Electrical  Testing 
Laboratories.  While  this  method  might  be  open  to  some  error 
because  of  possible  changes  in  light  distribution  caused  by  the 
glass  lantern  which’  surrounds  the  burner,  it  was  considered 
sufficiently  accurate  for  rough  preliminary  tests. 

The  official  tests  were  later  made  by  the  engineers  for  the 
commission  in  the  presence  and  with  the  co-operation  of  Mr. 
F.  V.  Westermaier,  of  Philadelphia,  as  a  representative  of  the 
American  Development  Company,  and  Mr.  E.  M.  Tompkins, 
electrical  engineer  of  the  Chicago  department  of  electricity. 
In  these  tests  a  kind  of  portable  photometer  support  was  pro¬ 
vided  by'  which  readings  could  be  taken  of  the  horizontal 
candle-power.  It  was  agreed  by  all  concerned  that  in  the  ab¬ 
sence  of  any  stipulations  to  the  contrary,  it  would  be  assumed 
that  the  horizontal  candle-power  was  meant  in  the  contract. 
The  photometer  support,  which  was  devised  by  Mr.  Tompkins, 
had  two  legs  standing  on  the  ground  and  the  third  support  ex¬ 
tending  horizontally  and  fastening  to  the  lamp  post.  The  legs 
were  adjustable  as  to  height.  A  stepladder  was  used  by  the 
observer  in  taking  readings  on  the  photometer.  The  distance 


TABLE  I. — PRELIMINARY  TESTS  OF  LAMPS. 


Estimated 

/ 

I 

■  1 

Estimated  ; 

Test 

Horizontal 

1 

Test 

Horizontal' 

Num- 

Candle- 

Remarks 

Num- 

Candle-  i  Remarks 

ber 

power 

ber 

power 

11 

21.2 

1  90  deg.  apart 

24 

16.0 

11 

17.8 

1  25 

24.2 

12 

17.8 

* 

:  26 

19.0 

12 

16  2 

1  90  deg.  apart 

i  27 

1.9 

16 

16.9 

28 

16.9 

18 

29.6 

29 

17.3 

19 

31.2 

30 

6.7 

20 

20.9 

i 

11.7 

21 

27.4 

• 

'  33 

15.6 

21 

30.8 

Lantern  door  open 

34 

16.4 

22 

22.0 

34 

19.8  i  Lantern  door  open 

23 

18.1 

35 

19.9 
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of  the  photometer  from  the  lamp  was  about  7  ft,  and  the  de¬ 
vice  was  so  arranged  that  either  the  foot-candle  or  the  direct 
candle-power  readings  on  the  photometer  could  be  ascertained. 

During  the  progress  of  the  official  tests  the  photometer  was 
calibrated  by  means  of  a  standard  incandescent  lamp.  In- 
Table  I  are  given  the  results  of  -the  preliminary  tests,  made 
as  already  described.  In  Table  II  are  given  the  results  of  the 
official  tests  made  by  measuring  the  horizontal  candle-power 
directly,  as  already  described.  It  will  be  seen  that  in  only  two- 
cases — that  is,  in  tests  38  and  39 — were  candle-powers  even  ap¬ 
proaching  60  obtained.  In  these  two  cases  the  burners  were 
equipped  with  high  chimneys  giving  a  better  draft  than  in  most 
of  the  other  cases. 

One  of  the  objects  of  the  public  hearing  at  which  these  re¬ 
sults  were  given  was  to  determine  upon  a  new  form  of  con¬ 
tract  for  use  after  Sept,  i,  1910,  when  the  present  gasoline  light-- 
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ing  contract  expires.  No  provisions  being  made  in  the  present 
contract  as  to  how  tests  shall  be  conducted  or  rebates  detet- 
mined,  the  engineers  for  the  commission  and  Mr.  William  Car- 
roll,  city  electrician,  are  anxious  to  provide  specifications  which 
can  be  lived  up  to,  and  which  will  make  it  possible  to  obtain  a 
higher  standard  of  illumination  in  the  future.  It  was  sug¬ 
gested  tentatively  that  a  horizontal  candle-power  of  45  for  the 
lamp  and  lantern  in  service  on  the  street  be  allowed  as  a  mini- 


TABLE  2. — OFFICIAL  TESTS  OF  LAMPS. 
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mum  limit,  for  which  the  regular  rate  should  be  paid,  below 
which  rebates  should  begin,  and  that  lamps  giving  less  than 
16  cp  be  counted  as  out. 

From  the  results  being  obtained  in  Chicago,  as  well  as  from 
the  testimony  of  representatives  of  the  gasoline  lighting  com¬ 
pany  at  this  hearing,  it  is  apparent  that  it  is  no  easy  matter  to 
maintain  the  high  normal  candle-powers  claimed  for  mantle 
burners  in  street  service.  The  gasoline  lighting  company’s 
representatives  present  made  no  claim  that  60  cp  could  be  main¬ 
tained  in  actual  service  on  the  street,  including  the  loss  in  the 
glass  of  the  lantern  or  head,  and  in  the  dirt  on  the  glass.  They 
cited  the  practice  in  some  cities  of  testing  for  candle-power  by 
removing  the  burner  from  the  street  to  the  laboratory.  The 
engineers  for  the  commission  point  out,  however,  that  it  would 
be  almost  impossible  to  remove  a  mantle  burner  intact  from  a 
street  lamp  post  to  the  laboratory,  and  that  this  method  would 
take  no  account  of  the  cleanliness  of  the  glass  lantern  main¬ 
tained  by  the  contracting  company.  Tests  on  the  street  would 
be  much  more  accurate  as  to  actual  existing  conditions,  al¬ 
though,  if  the  tests  are  to  be  so  made,  liberal  deducticm  must 
be  allowed  from  the  nominal  60  cp  for  the  protection  of  the 
contracting  company;  and  provision  should  probably  be  made 
for  the  protection  of  the  company  that  tests  should  not  be 
conducted  with  the  lantern  covered  with  ice  or  snow,  or  under 
abnormal  conditions  due  to  dust  storms. 

In  the  tables  giving  the  tests  it  will  be  seen  that  a  number  of 
tests  were  made  with  the  glass  door  of  the  head  or  lantern 
closed  as  in  service,  after  which  the  door  was  opened  and  an¬ 
other  test  made  to  determine  the  absorption  caused  by  the 
lantern  glass  and  the  dust  thereon.  In  most  cases  the  glass 
on  these  lanterns  was  found  in  comparatively  good,  clean  con¬ 
dition,  except  in  test  22,  where  considerable  dust  was  noticeable. 


Moving  370  Feet  of  Conduit  Intact. 

A  job  of  moving  intact  370  ft.  of  conduit  was  accomplished 
in  Chicago  on  August  6.  The  conduit  was  a  42-duct  line  of 
National  cement  lined  iron  pipe.  It  contains  the  cables  of 
the  Commonwealth  Edison  Company,  and  is  located  on  Wash¬ 
ington  Street,  at  the  east  approach  to  the  Washington  Street 
tunnel.  Mr.  George  W.  Jackson  is  the  contractor  for  the  al¬ 
terations  in  the  Washington  Street  tunnel  under  the  Chicago 
River.  To  enlarge  this  tunnel  for  the  wide  street-cars  now 
used  in  Chicago,  it  was  necessary  for  him  to  move  over  one  of 
the  tunnel  walls  which  was  directly  against  this  line  of  conduit. 
It  was  at  first  proposed  to  abandon  this  conduit  temporarily 
and  build  a  temporary  line  by  another  route.  The  contractor 
and  the  Commonwealth  Eldison  Company  had  practically 
agreed  on  this  course,  the  work  to  be  done  at  the  expense  of 
the  contractor.  Mr.  D.  W.  Roper,  assistant  chief  operating 
engineer  of  the  Commonwealth  Edison  Company,  who  has 
charge  of  underground  conduit  lines  for  that  company,  how¬ 
ever,  felt  that  this  was  going  to  unnecessary  expense  and 
trouble,  and  would  consume  much  time  of  the  company’s  un¬ 


derground  gang,  which  was  needed  elsewhere.  He  accordingly 
proposed  the  plan  of  moving  the  entire  length  of  conduit  over 
in  one  piece  by  means  of  jacks.  The  distance  to  be  moved  was 
about  3  ft.  at  one  end  and  9  ft.  at  the  other.  His  plan  was 
decided  upon,  as  it  involved  much  less  expense  than  the  re¬ 
routing,  which  was  estimated  to  cost  $8,000.  Preparations  were 
made  and  the  actual  moving  of  the  line  of  conduit  consumed 
only  about  two  hours,  on  the  date  mentioned.  Fig.  i  shows 


Fig.  1 — Conduit  Before  Moving,  Jacks  in  Piace. 


the*  conduit  line  ready  to  be  moved,  with  jacks  in  place.  The 
conduit  was  supported  on  timbers  and  the  moving  was  done 
on  rollers,  consisting  of  short  pieces  of  iron  pipe,  as  shown 
in  the  illustration.  Fig.  2  is  a  view  after  the  moving  was  ac¬ 
complished,  with  braces  substituted  for  the  jacks,  to  keep  the 
conduit  from  swaying  while  the  filling-in  and  concreting  was 
being  carried  on.  To  insure  the  conduit  remaining  in  line 


Fig.  2 — Conduit  After  Moving. 


sight  sticks  were  fastened  on  top  of  the  conduit,  as  seen  in  the 
foreground  in  Fig.  2.  A  man  stationed  at  the  end  of  the  line 
of  conduit,  sighting  along  these  sticks  could  tell  at  a  glance 
whether  one  of  the  jack-screws  was  being  tightened  too  rap¬ 
idly.  This  line  of  conduit  terminates  in  manholes  at  either 
end  and  the  brick-work  of  the  manhole  around  the  conduit  was 
removed  before  the  moving  of  the  conduit  began.  The  work 
was  done  under  the  supervision  of  the  Commonwealth  Edison 
Company,  by  the  contractor. 

Many  predictions  of  failure  by  cracking  apart  of  the  con¬ 
crete  were  made  before  the  work  was  begun.  Some  of  the 
experience  of  the  Commonwealth  Edison  Company  with  co»- 
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duit  lines,  however,  indicated  to  Mr.  Roper  that  cracking  was 
not  greatly  to  be  feared  where  the  movement  was  under  con¬ 
trol,  as  in  this  case.  In  one  case  of  the  sinking  away  of  a 
street  for  a  new  building  excavation,  a  line  of  conduit  was 
bowed  out  a  distance  of  i  ft.  in  about  85  ft.  without  any  ap¬ 
parent  detriment  to  the  ducts.  In  another  case,  in  a  distance  of 
about  aoo  ft.,  a  line  of  conduit  was  bowed  out  by  slumping 
into  a  sewer  excavation.  It  was  about  ^  ft.  'out  of  line  in  this 
distance  before  cracking  of  the  cable  insulation  occurred. 


Wisconsin  Commission  News. 

The  Wisconsin  Rate  Commission  has  authorized  the  Green 
Bay  Gas  &  Electric  Company  to  issue  $103,000  par  value  of 
bonds,  to  bear  interest  at  the  rate  of  5  per  cent  per  annum,  and 
to  mature  May  i,  1933,  unless  sooner  redeemed.  These  bonds 
are  to  be  issued  for  money  only  and  for  not  less  than  75  per 
cent  of  the  par  value.  The  funds  derived  from  the  sale  are  to 
be  used  for  the  payment  of  certain  additions  and  extensions  to 
the  company’s  property  in  the  city  of  Green  Bay,  Wis.  The 
bonds  are  secured  by  a  trust  deed  issued  to  the  Wisconsin  Trust 
&  Security  Company. 

The  Badger  Railway  &  Light  Company  has  been  authorized 
to  issue  100  shares  of  common  stock  having  a  par  value  of 
$100  each.  The  stock  will  be  issued  for  money  only  and  for  not 
less  than  par  value.  The  stock  is  to  be  issued  and  sold  for  the 
purpose  of  defraying  the  ordinary  expenses  of  its  organization 
and  for  making  the  necessary  surveys  of  a  line  of  railway  which 
it  proposes  to  construct  from  the  city  of  Whitewater  to  the 
city  of  Lake  Geneva,  and  for  the  doing  of  other  things  necessary 
for  making  an  applicaticm  for  a  certificate  of  public  convenience 
and  necessity. 

An  action  of  more  than  passing  significance  is  the  application 
of  the  Menominee  and  Marinette  Light  &  Traction  Company  for 
permission  to  put  into  effect  a  new  schedule  of  rates  for  electric 
lamp  and  motor  service,  in  which  the  rates  applied  for  are,  as 
a  rule,  material  reductions  from  the  rates  ordered  by  the  com¬ 
mission  in  its  decision  relative  to  the  Menominee  &  Marinette 
Light  &  Traction  Company  a  few  months  ago.  As  a  reason  for 
this  reduction  the  company  states  that  its  water-power  plant 
will  be  completed  during  the  summer  and  it  will  then  be  in  a 
position  to  generate  energy  cheaper  than  heretofore. 

In  the  rates  for  electric  lighting  the  primary  rate  is  reduced 
from  13  to  II  cents:  the  secondary  rate,  from  8  to  7  cents,  and 
the  excess  rate  from  4.5  to  4  cents  per  kw-hour. 

The  motor  service  schedule  contained  in  the  decision  above 
referred  to  gives  a  service  charge  of  50  cents  per  month  per 
horse-power,  and  a  rate  of  3.5  cents  per  kw-hour  consumed. 
The  proposed  schedule,  while  retaining  the  service  charge,  scales 
the  lighting  charge  according  to  the  size  of  the  installation,  be¬ 
ginning  with  a  rate  of  3.3  cents  for  installations  of  20  hp  or  less 
and  dropping  to  a  rate  of  0.75  cent  for  installations  of  over 
500  hp.  While  the  proposed  motor  service  rates  are  material 
reductions,  the  commission  makes  the^objection  that  the  schedule 
fails  to  recognize  the  fundamental  principle  that  rates  should 
be  based  on  demand  as  well  as  upon  connected  load.  There  is 
nothing  to  prevent  a  consumer  with  an  installation  larger  than 
another  consumer,  and  who  uses  less  energy  in  a  month  than 
the  latter,  from  receiving  a  cheaper  rate  per  kw-hour  consumed. 
It  was  suggested  by  the  commission  that  a  much  more  satisfac¬ 
tory  schedule  of  rates  could  be  devised  by  following  the  method 
of  unit  costs  as  laid  down  by  the  commission  in  several  of  its 
previous  decisions.  I'lie  flat  rates  contained  in  the  proposed 
schedule  are  open  to  the  same  objections. 


Massachusetts  Commission  News. 

The  Boston  Transit  Commission  has  completed  the  plans  for 
the  construction  of  a  station  in  Boston  at  Park  Street  in  con¬ 
nection  with  the  entrance  of  the  Cambridge  subway,  which  is 
now  being  built  by  the  Boston  EUevated  Railway  Company  be¬ 
tween  the  Charles  River  and  Harvard  Square.  The  Boston 
Transit  Commission  is  building  the  Boston  section  of  the  sub¬ 


way,  according  to  the  law  authorizing  the  work.  The  station 
will  be  built  below  the  present  subway  station  at  Park  Street, 
and  six  stairways  will  be  provided  to  connect  the  two.  Escala¬ 
tors  driven  by  electric  motors  will  be  used  for  upward  service. 
The  Cambridge  subway  trains  will  be  loaded  at  a  central  island 
platform  and  unloaded  upon  side  platforms.  The  plans  of  the 
commission  provide  for  an  extension  of  the  Cambridge  subway 
under  Winter  Street  to  the  South  Station  and  also  for  the  en¬ 
trance  into  the  terminal  of  the  new  Riverbank  subway,  which 
will  shortly  be  built  .between  Park  Street  and  the  outer  Back 
Bay  district.  Contractors  will  be  asked  to  bid  upon  the  con¬ 
struction  of  the  new  station  as  soon  as  possible,  and  it  is  hoped 
to  complete  the  work  by  Sept,  i,  1911.  The  Boston  Elevated 
Railway  Company  is  making  such  rapid  progress  in  Cambridge 
subway  construction  that  it  is  probable  that  the  tube  in  that 
city  will  be  completed  before  the  Boston  end  of  the  work. 

The  Massachusetts  Gas  and  Electric  Light  Commission  has 
issued  an  order  approving  the  issue  by  the  New  Bedford  Gas 
&  Edison  Light  Company  of  2150  shares  of  additional  stock  at 
a  price  of  $200  per  share.  The  proceeds  of  the  sale  of  1410 
shares  are  to  be  used  in  the  cancellation  of  indebtedness  in¬ 
curred  by  the  company  in  recent  enlargements  of  its  system, 
and  the  proceeds  of  the  sale  of  the  remaining  740  shares  are  to 
be  applied  to  the  cost  of  plant  extensions. 

The  commission  has  applied  to  the  Massachusetts  Civil  Ser¬ 
vice  Commission  for  the  appointment  of  a  smoke  inspector 
under  Chap.  651  of  the  Acts  of  1910,  Massachusetts  Legislature. 
The  latter  board  will  hold  a  competitive  examination  for  the 
position  on  Sept.  2.  The  salary  named  by  the  Gas  &  Electric 
Light  Commission  is  $2,500,  subject  to  the  approval  of  the 
Governor  and  Council.  The  examination  will  contain  the 
following  subjects:  (i)  Training  and  experience;  (2)  writing 
of  report  or  letter;  (3)  arithmetic;  (4)  knowledge  of  fuel  and 
its  handling;  combustion,  causes  of  smoke  nuisance  and  meth¬ 
ods  of  abatement;  (5)  knowledge  of  law  relating  to  smoke 
nuisance.  The  possession  of  a  license  and  thorough  training  as 
fireman  or  engineer,  while  not  required,  will  be  given  special 
consideration,  and  applicants  will  be  given  a  physical  examina¬ 
tion  and  a  specially  rigid  test  of  eyesight. 

The  Massachusetts  Railroad  Commission  has  approved  the 
extension  for  another  year  of  the  practice  of  the  Middlesex  & 
Boston  Street  Railway  Company  of  charging  i  cent  for  each 
transfer  issued  on  the  lines  formerly  operated  by  the  Newton 
Street  Railway  Company.  At  a  hearing  before  the  board  on 
Aug.  8  General  Manager  Sylvester  presented  figures  showing 
that  the  company’s  earnings  do  not  as  yet  warrant  a  resumption 
of  free  transfers.  There  was  no  opposition  to  the  continuance 
of  the  I -cent  charge,  and  on  the  next  day  the  board  approved 
the  company’s  petition. 


New  York  Commission  News. 

The  Public  Service  Commission  of  the  Second  District  has 
granted  the  petition  of  the  Black  River  Traction  Company  for 
permission  to  extend  its  line  within  the  city  of  Watertown. 
The  new  line  as  authorized  will  extend  from  the  present  termi¬ 
nus  at  the  intersection  of  Pearl  and  Water  Streets  in  the  city 
of  Watertown  through  Pearl  Street,  a  distance  of  3150  ft.,  to 
a  'point  opposite  the  plant  of  the  Massey  Machine  Company. 
The  traction  company  has  obtained  the  necessary  consents  of 
property  owners  and  a  franchise  for  such  construction  from  the 
city  of  Watertown,  which  franchise  has  been  approved  by  the 
commission  according  to  law.  There  is  a  public  demand  and 
necessity  for  the  proposed  extension  which  will  accommodate 
a  large  number  of  employees  of  the  New  York  Air  Brake  Com¬ 
pany  and  the  Massey  Machine  Company. 

The  Public  Service  Commission,  Second  District,  has  received 
a  complaint  from  John  Snyder,  who  operates  a  garage  at  72 
Dove  Street,  Albany,  against  the  Municipal  Gas  Company,  which 
alleges  exorbitant  and  unreasonable  charges  for  electric  service. 
Mr.  Snyder  states  in  his  complaint  that  he  installed  one  15-hp 
elevator  motor  about  May  15  and  that  the  company  at  that  time 
quoted  a  flat  rate  of  $10  per  month  on  this  motor.  He  further 
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states  that  on  Aug.  i  he  received  a  bill  from  the  Municipal  Gas 
Company  which  called  for  $i  per  month  per  horse.-power  mini¬ 
mum  charge  on  the  installation  in  addition  to  10  cents  per 
kw-hour  for  energy  used,  which  bill  amounted  to  $22.50  for  one 
and  a  half  months  for  the  15-hp  motor  in  addition  to  $i  for 
10  kw-hours,  making  the  bill  $23.50.  Upon  protest  to  the  com¬ 
pany  $i  was  deducted  from  this  bill.  An  order  has  been  issued 
by  the  commission  in  the  matter  which  directs  the  Municipal 
Gas  Company  to  satisfy  the  complaint  in  question,  which  was 
made  as  above  stated,  or  to  file  an  answer  in  writing  to  the 
allegations  within  10  days  with  the  secretary  of  the  commission 
and  to  serve  a  copy  of  same  upon  the  complainant. 

The  commission  has  received  a  petition  from  James  S. 
Whipple,  forest,  fish  and  game  commissioner,  asking  it  to 
make  an  order  requiring  the  Brooklyn  Cooperage  Company  to 
use  oil  for  fuel  upon  its  lines  of  railroad  in  the  Adirondacks 
and  the  adoption  of  such  other  devices  and  precautions  against 
setting  fires  as  the  public  interest  requires.  Up  to  the  present 
time  the  commission  had  no  power  in  the  matter,  but  by  a  law 
passed  this  year  the  Public  Service  Commission  of  the  Second 
District  may  require  the  use  of  oil  for  fuel  upon  locomotives 
used  upon  the  lines  of  railroad  of  this  company.  The  com¬ 
mission  has  appointed  a  hearing  upon  the  matter  at  its  Albany 
office  on  Monday,  Aug.  22,  at  which  the  Brooklyn  Cooperage 
Company  is  required  to  show  cause  why  it  should  not  use  oil¬ 
burning  locomotives  as  demanded  in  the  petition. 

The  commission  has  received  a  petition  from  the  Rochester 
Belt  Line  Railroad  Company  for  a  certificate  of  convenience 
and  necessity  and  for  permission  to  construct  its  road,  15  miles 
in  length,  operated  both  by  steam  and  electricity,  and  to  be 
mainly  a  freight  belt  line  connecting  all  railroads  at  Rochester. 

The  commission  has  served  upon  the  New  York  State  Rail¬ 
ways  the  complaint  of  Morris  Manson,  of  Rochester,  as  to  the 
alleged  refusal  of  that  company  to  carry  certain  newspapers 
in  packages  upon  its  cars  in  the  city  of  Rochester  for  the 
complainant. 

The  commission  has  received  an  application  from  the  Fonda, 
Johnstown  &  Gloversville  Railroad  Company  for  leave  to  issue 
the  balance  of  its  unissued  bonds  under  its  50-year  first  con¬ 
solidated  general-refunding  mortgage  of  Jan.  i,  1903,  the  pro¬ 
ceeds  of  the  proposed  issue  of  bonds  to  be  used  to  pay  for 
additions,  extensions  and  improvements  to  the  company’s  line. 


CURRENT  NEWS  AND  NOTES. 

I.  E.  S.  Membership. — As  the  result  of  a  vigorous  cam¬ 
paign  by  a  committee  on  membership,  the  roll  of  members  of 
the  Illuminating  Engineering  Society  has  been  increased  by 
25  per  cent  during  the  past  few  months. 


Town  in  Darkness  by  Court’s  Order. — The  city  of  Mount 
Carmel,  Ill.,  was  without  water,  gas  or  electric  light  on  the 
night  of  Aug.  5,  because  of  an  order  issued  from  the  Federal 
Court  at  Danville,  Ill.,  to  the  receiver  of  the  Mount  Carmel 
Gas  &  Electric  Company  to  stop  the  operation  of  the  plant  if 
the  Council  should  not  agree  to  pay  $3,500  alleged  to  be  due 
to  the  company  from  the  city. 


Electric  Railway  Accidents.  —  The  New  York  Public 
Service  Commission  of  the  First  District  has  issued  a  report 
of  the  accidents  occurring  during  the  month  of  June,  1910,  on 
the  electric  railways  of  New  York  City.  Altogether  there  were 
5086  accidents — 27  killed,  232  seriously  injured,  and  3259  slight¬ 
ly  injured.  Of  the  3518  total  injuries,  2423  were  passengers, 
485  not  passengers  and  610  employees.  These  figures  show  an 
increase  over  last  year,  but  a  decrease  over  the  year  before. 
A  comparison  of  these  figures  with  those  of  previous  years  is 
of  little  value  unless  considered  in  conjunction  with  the  volume 
of  traffic  handled. 


Annual  Meeting  of  Vermont  Electrical  Association. — 
The  annual  meeting  and  outing  of  the  Vermont  Electrical  Asso¬ 
ciation  will  be  held  at  Brandon,  Vt.,  Sept.  28  and  29,  T910.  The 


association  is  planning,  in  conjunction  with  the  N.  R  L.  A. 
and  the  Vermont  Historical  Society,  on  the  observance  of 
Davenport  Day,  to  commemorate  the  invention  of  the  electric 
motor,  and  expects  to  unveil  a  suitable  tablet.  Exercises  will 
be  held  and  speeches  will  be  made  by  prominent  men  in  the 
electrical  fraternity  at  Forestdale,  a  suburb  of  Brandon,  in  the 
shop  where  Mr.  Davenport  invented  the  motor.  Some  of  Mr. 
Davenport’s  descendants  will  attend  the  function,  which  will 
be  held  Sept  28.  Sept.  29  will  be  devoted  to  a  barbecue  at  Lake 
Dunmore. 


Niagara  Energy  for  Detroit. — The  city  of  Windsor  is  ad¬ 
vertising  for  sale  the  surplus  of  the  Niagara  power  which  it 
expects  to  receive,  but  not  to  require  for  the  use  of  its  own 
people.  It  is  proposed  to  purchase  15,000  hp  from  the  Hydro¬ 
electric  Commission,  not  over  2000  hp  of  which  it  will  require 
for  its  own  use.  The  rest  it  would  like  to  sell  to  the  Tunnel 
Company  for  international  use  and  to  Detroit  manufacturers. 
Permission  to  carry  out  this  project  has  not  yet  been  granted 
by  the  Government ;  however,  a  vote  was  authorized  to  be  taken, 
and  was  carried  by  a  large  majority,  providing  for  the  issue 
by  the  town  of  bonds  to  the  amount  of  $100,000  for  the  con¬ 
struction  of  a  municipal  transmission  plant.  The  city  has  pur¬ 
chased  20  acres  for  factory  purposes. 


Western  Electric  Chicago  Plant’s  Assessment. — The 
Western  Electric  Company  has  obtained  a  substantial  reduc¬ 
tion  in  this  year’s  assessment  figures  from  the  board  of  re¬ 
viewers.  Last  year  the  company  was  assessed  $3,250,000  on  its 
plant  at  South  Clinton  and  West  Harrison  streets  and  $1,500,000 
on  its  Hawthorn  plant,  a  total  of  $4,750,000.  This  year  the  as¬ 
sessors  placed  a  $4,000,000  assessment  against  the  Hawthorn 
plant  and  one  of  $3,000,000,  with  a  $1,500,000  penalty  for  alleged 
failure  to  schedule,  against  the  West  Harrison  Street  plant 
The  reviewers  cut  the  Hawthorn  assessment  in  two  and  re¬ 
duced  the  other  valuation  to  $2,500,000  and  the  penalty  to 
$1,000,000,  or  a  total  reduction  in  the  $8,500,000  to  $5,000,000. 
This  $3,500,000  tax  reduction  is  the  largest  granted  by  the  tax 
reviewers  thus  far. 


Telephone  Convention  at  Boston — The  second  annual 
convention  of  the  district  managers  of  the  New  England  Tele¬ 
phone '&  Telegraph  Company  was  held  at  the  Hotel  Somerset, 
Boston,  Aug.  II  to  13,  inclusive.  Mr.  H.  E.  Hughes,  district 
manager  at  Pittsfield,  presided.  The  following  papers  were 
read :  How  to  Obtain  the  Development  Estimated  by  the  Com¬ 
mercial  Enquirer,  by  Mr.  Edward  Shattuck,  Jr.;  How  to  De¬ 
velop  Small  Exchanges,  by  Mr.  H.  W.  Worthley;  The  Develop¬ 
ment  of  Pay-Station  Revenue,  by  Mr.  R.  L.  Bronson;  The  De¬ 
velopment  of  Toll  Revenue,  by  Mr.  C.  F.  West,  and  Private- 
Branch  Exchange  Sales  by  Messrs.  H.  W.  Emerson  and  W.  I. 
Mellen.  The  social  features  of  the  meetings  included  a  trip 
down  Boston  Harbor  and  a  banquet  at  the  hotel.  About  100 
telephone  managers  attended.  The  chairman  of  the  convention 
committee  was  Mr.  L.  P.  Lanthier,  Boston. 


Convention  of  Municipal  Electricians. — The  International 
Association  of  Municipal  Electricians  will  hold  its  fifteenth 
convention  at  Rochester,  N.  Y.,  on  Sept.  6  to  9.  The  headquar¬ 
ters  will  be  at  the  Powers  Hotel  and  the  meetings  will  be  held 
in  Convention  Hall.*  Among  the  papers  to  be  presented  are 
the  following:  Wireless  Telephone  and  Telegraph,  by  Mr. 
John  W.  Kelly,  Jr.,  Camden,  N.  J. ;  Lightning  Protection,  by  Mr. 
Walter  M.  Petty,  Rutherford,  N.  J. ;  Mercury-Arc  and  Other 
Rectifiers,  by  Mr.  H.  G.  Kennedy,  Rochester,  N.  Y. ;  Relation 
of  the  Telephone  to  the  General  Organization  of  Fire-Depart¬ 
ment  S'erince,  by  Mr.  H.  C.  Bundy,  Watertown,  N.  Y. ;  Under¬ 
ground  Work,  by  Mr.  J.  B.  Yeakle,  Baltimore,  Md.,  and  Clar¬ 
ence  R.  George,  Houston,  Tex.;  Modern  Police  Signal  System, 
by  Mr.  Joseph  B.  Smith,  Rochester,  N.  Y. ;  City  and  National 
Code  Rules,  and  the  Relation  of  the  City  and  Underwriters’  In¬ 
spectors,  by  Mr.  R.  A.  Smith,  Norfolk,  Va.,  and  Inductive  Loads 
of  Low  Power-Factors,  by  Mr.  A.  S.  Hatch,  Detroit,  Mich. 
Mr.  Frank  P.  Foster,  Corning,  N.  Y.,  is  secretary. 


372 


ELECTRICAL  WORLD. 


VoL.  LVI,  No.  7. 


Milwaukee  Engineers. — The  following  men  have  been 
elected  officers  in  the  Engineers  Society  of  Milwaukee :  Mr. 
L  L.  Tatum,  president;  Mr.  Fred.  M.  Prescott,  vice-president; 
Mr.  M.  A.  Beck,  treasurer;  Mr.  R.  H.  Pinkley,  secretary. 

Government  Testing  of  Fuel. — The  United  States  Bureau 
of  Mines  of  the  Department  of  the  Interior  has  issued  a  leaflet 
calling  attention  to  31  bulletins  that  have  been  published  for  free 
distribution.  These  bulletins  consist  largely  of  reports  of  in¬ 
vestigations  relating  to  the  official  tests  of  fuels. 

Railroad  Accidents. — During  the  first  quarter  of  the  year 
the  steam  roads  of  the  United  States  killed  iioo  persons  and 
injured  21,232,  while  the  electric  roads  killed  19  and  injured  669. 
The  total  figures  show  an  increase  over  the  same  period  a  year 
ago,  which  is  partly  due  to  two  great  catastrophes  in  which 
141  persons  were  killed  and  52  injured. 

Electric  Fans  in  Subway  Cars. — Following  the  example 
of  the  Chicago  Railways  Company  the  Interborough  Rapid 
Transit  Company  has  arranged  to  place  electric  fans  in  the 
New  York  subway  cars.  It  is  expected  that  at  least  1000  cars 
will  be  thus  equipped  by  next  summer.  The  company  is  re¬ 
ported  to  have  spent  $900,000  in  an  attempt  to  ventilate  the 
subway.  ‘Next  year,  with  additional  trains  in  service,  the  con¬ 
ditions  will  be  even  more  disagreeable  than  at  present. 

Paris  Railroad  Terminal  Electrification. — Increasing  traf¬ 
fic  is  responsible  for  a  move  by  the  French  Government  to  re¬ 
lieve  the  congestion  in  the  St.  Lazare  station  and  on  the  belt 
line  about  Paris  to  equip  the  system  for  electric  train  operation. 
Experience  has  shown  that  the  capacity  of  a  terminal  for 
handling  trains  may  be  increased  by  about  33  per  cent  when 
multiple-unit  trains  are  substituted  for  steam-operated  ones. 
The  Government  has  appropriated  $40,000,000  for  the  carrying 
out  of  this  project. 

Telegraph  Pole  in  Peculiar  Fatal  Auto  Accident. — When 
an  automobile  party  returning  to  Milwaukee,  Aug.  ii,  attempted 
to  round  a  curve  in  the  road  without  •  slackening  speed,  the 
machine  skidded  and  left  the  grade,  plunging  into  a  telegraph 
pole  at  the  side.  The^  automobile  did  not  upset  nor  was  it 
badly  damaged,  Sut  the  pole  was  broken  off  at  a  point  3  ft. 
above  the  ground  and  fell  over  onto  the  occupants  of  the 
machine,  injuring  three  seriously  and  crushing  the  fourth  to 
death  outright.  One  of  the  injured  men  may  also  die. 

Water  Powers  in  Maine. — A  study  recently  made  by  the 
Commissioner  of  Industrial  and  Labor  Statistics  to  determine 
the  present  status  of  the  unused  water-powers  in  the  state  re¬ 
sulted  in  the  compilation  of  a  large  amount  of  statistical  data. 
Most  reports  on  powers  were  incomplete,  but  the  few  that  gave 
the  amount  of  power  available,  indicate  the  great  field  for 
the  development  of  electric  stations  to  furnish  energy  to  indus¬ 
tries  of  all  sizes  that  is  still  undeveloped  in  the  State  of  Maine. 
There  were  256  sites  which  reported  powers  ranging  from 
10  hp  to  20,000  hp,  the  average  being  a  few  hundred  hp. 

American  Society  of  Engineer  Draftsmen. — The  first  meet¬ 
ing  of  the  recently  organized  society  for  draftsmen  was  held 
July  27.  The  membership  is  made  up  of  competent  draftsmen 
from  all  branches  of  engineering.  Besides  promoting  fraternal 
feeling  and  stimulating  professional  interest  it  is  intended  that 
the  society  will  assist  its  members  to  find  suitable  employment 
by  keeping  in  close  touch  and  co-operating  with  manufacturers. 
The  officers  of  the  American  Society  of  Engineer  Draftsmen 
are:  Mr.  E.  Farrington  Chandler,  president;  Mr.  Wm.  B. 
Harsel,  vice-president,  and  Mr.  Henry  L.  Sloan,  secretary  and 
treasurer,  with  headquarters  at  116  Nassau  Street,  New  York. 

Coal  in  Alaska. — According  to  bulletin  No.  442,  of  the 
United  States  Geological  Survey,  coal  is  widely  distributed  in 


Alaska,  but  the  only  fields  which  can  yield  coal  for  export  are 
those  in  the  Pacific  Slope  province.  The  coal  in  these  fields  in¬ 
cludes  the  lignitic  or  bituminous  coals  of  southeastern  Alaska, 
Cook  Inlet,  the  Susitna  basin,  and  the  Alaska  Peninsula,  as  well 
as  the  high-grade  fuels  of  the  Bering  River  and  Matanuska 
fields.  About  40  per  cent  both  of  the  area  known  to  be  under¬ 
lain  by  coal  and  of  the  estimated  area  of  the  total  coal  fields 
of  the  territory  falls  in  this  province.  It  includes  also  at  least 
90  per  cent  of  the  known  bituminous  and  higher-grade  coals  of 
the  territory. 

Large  Electric  System  in  Northwest. — The  Columbia 
Light  &  Power  Company  has  recently  purchased  the  electric 
plant  of  the  Wasco  Warehouse  Milling  Company  and  has  re¬ 
organized  the  business.  The  new  company  contemplates  an 
entire  reconstruction  of  the  station,  which  is  located  at  White 
River  Falls.  When  the  reorganization  is  complete  it  is  said 
that  the  plant  will  be  turned  over  to  the  Pacific  Power  &  Light 
Company,  which  was  recently  organized  by  the  American 
Power  &  Light  Company,  of  New  York.  The  interests  repre¬ 
sented  by  these  companies  now  control  a  chain  of  plants  which 
supply  electric  energy  to  15  cities  in  Washington,  Oregon  and 
Idaho!  It  is  contemplated  to  extend  the  transmission  and  dis¬ 
tribution  lines  to  cover  the  entire  Columbia  River  Valley. 

Prevention  of  Loss  by  Fire. — The  Commercial  Club,  of 
Boulder,  Col.,  at  its  weekly  lunch,  on  Aug.  10,  listened  to  an 
address  by  Mr.  W.  J.  Canada,  electrical  engineer  of  the  Rocky 
Mountain  Fire  Underwriters’  Association,  on  fire  waste  and 
fire  prevention,  with  special  reference  to  the  conditions  in 
Boulder.  Water  works  and  fire  department  were  commended, 
and  the  lack  of  suitable  ordinances  was  criticised.  The  improve¬ 
ments  recommended  were  freely  discussed,  and  the  Commer¬ 
cial  Club  voted  to  present  these  recommendations  to  the  City 
Council  with  its  endorsement.  Among  the  ordinances  suggested 
are  one  requiring  conduit  in  fire  limits,  and  the  grounding  of 
secondaries  throughout  the  city,  and  one  regulating  gasoline 
lighting  systems,  their  installation  and  operation. 

Electric  Railway  Travel  in  New  York  City. — The  New 
York  Public  Service  Commission,  in  a  report  given  out  on 
Aug.  12  relative  to  the  traffic  receipts  of  the  railroads  of  New 
York  City  for  the  month  of  May  last,  said  that  the  Hudson  & 
Manhattan  Company  carried  in  that  month  1,335,660  passengers, 
and  had  a  net  revenue  of  $226,163.  Transportation  companies 
of  the  city  were:  Interborough  (subway)  fares  paid,  22,077,744, 
net  revenues,  $835,930;  elevated  lines,  fares,  24,770,440,  net 
revenue,  $804,939;  Brooklyn  Rapid  Transit  System,  fares,  35,- 
770,852,  net  revenues,  $812,809;  Metropolitan  Street  Railway, 
21,807,606,  net  revenue,  $231,790;  Third  Avenue  Company,  fares, 
4,162,943,  net  revenue,  $171,055.  The  total  number  of  fares 
paid  in  May  on  all  the  railroads  of  the  city  amounted  to  126,- 
900,788.  The  total  net  revenue  derived  was  $3,349,428. 

Wireless  False  Alarm  of  Burning  Lake  Vessel. — The 
Chicago  waterfront  was  thoroughly  alarmed,  Aug.  ii,  when 
a  wireless  message  was  received  from  somewhere  out  in 
Lake  Michigan,  “Look  out  for  burning  boat.  Christopher 
Columbus.  Look  out  for  burning  boat.”  With  visions  of  a 
terrible  calamity  on  board  the  great  excursion  steamer,  the 
Columbus,  bound  for  Milwaukee  with  several  thousand  passen¬ 
gers,  the  'Chicago  turbine-electric  fireboat  Graeme  Stewart  was 
dispatched  in  the  direction  of  the  excursion  vessel’s  course, 
and  life-saving  crews  from  the  various  shore  stations  were 
summoned.  No  trace  of  any  burning  vessel  could,  be  found, 
and  when  the  Columbus  returned  to  Chicago  in  the  evening 
her  captain  explained  that  during  the  morning  he  had  sighted 
unaccounted-for  smoke  in«the  northeast  and  asked  his  wireless 
operator  to  inquire  if  other  vessels  noticed  the  same  thing. 
The  captain  was  thoroughly  angry  at  the  careless  wording  of 
the  wireless  message,  which  caused  the  greatest  apprehension 
on  shore.  Meanwhile  the  wireless  operator  had  disappeared. 


Fig.  1 — Power  House  and  Lightning  Arrester  Houses,  Arizona  Power  Company. 

self  and  his  assigns  forever.  After  several  years  of  work  on  ence  with  Fossil  Creek.  Engineers  reported  in  the  same  year 

the  springs,  known  as  “assessment  work,”  interlapped  with  that  there  was  a  large  market  avilable  for  electrical  energy  in 

work  on  capitalists  to  try  to  induce  them  to  build  a  water-  mines  and  cities  nearby.  Not  until  1907,  however,  did  the 

power  plant,  he  succeeded  in  interesting  capitalists  early  in  organization  take  actual  form  and  in  February  of  that  year 

the  year  1902.  The  engineers  of  these  capitalists  made  accurate  definite  plans  for  the  various  features  of  the  plant  were  formu- 
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THE  ARIZONA  POWER  COMPANY— I.  measurements  of  the  waters  of  this  spring  and  found  that 

-  there  were  43  cu.  ft.  per  second  flowing  in  the  creek  below  the 

Description  of  Hydroelectric  Development  including  springs  when  no  rainwater  was  coming  from  above.  Gagings 

Novel  Intake,  Concrete  Flume,  Tunnels,  were  taken  daily  for  more  than  two  years  and  at  the  end  of 

Syphons  and  Concrete  Pipe  Line.  S^^er  gave  up  in  disgust,  as  he  had  repeated  the 


By  R.  S.  Masson. 

ONE  dry  season  about  30  years  ago  a  Yavapai  County 
cattleman  told  his  partners  at  the  old  army  post,  Camp 
Verde,  that  the  biggest  springs  he  ever  heard  of  gushed 
forth  from  under  the  rocks  100  yd.  or  so  below  where  the 
Apache  Trail  crossed  “that  biggest  canyon”  on  the  way  to 
Strawberry  over  in  Gila  County.  He  told  them  the  water  from 
these  springs  covered  sticks  and  stones,  ferns  and  roots  with 
a  formation  which  made  them  look  like  fossils,  and  they  named 
the  creek.  Fossil  Creek. 

Welling  up  from  mysterious  depths  at  a  temperature  of 
72  deg.  Fahr.,  winter  and  summer,  dry  season  or  wet  season, 
rain  or  shine,  the  flow  of  Fossil  Springs  never  changes.  Wher¬ 
ever  the  waters  of  these  springs  have  a  chance  to  rest  or  cool 
outside  of  the  rushing  current  of  midstream,  they  fertilize  a 
fine  moss  which  grows  on  all  surfaces,  and  in  this  moss  the 
water  deposits  minerals  forming  a  white  incrustation.  Once 
in  nearly  every  year,  when  an  extra  heavy  rainfall  occurs  in 
the  country,  far  back  beyond  the  springs,  this  deposit  takes  a 
new  color  and  the  entire  creek  bed  for  miles  below  the  springs 
becomes  a  bright  sky  blue,  only  to  be  bleached  out  to  its  regular 
white  color  within  a  few  weeks. 

HISTORY  OF  THE  DEVELOPMENT. 

Twenty  years  later,  wheD  the  use  of  water  for  power  by  elec¬ 
tric  transmission  became  general,  the  discoverer  drove  a  stake 
at  the  springs  and  appropriated  the  use  of  its  water  for  him- 


Flg.  2 — Intake  and  Rock  Channel. 


same  figures  three  times  a  .day  throughout  the  entire  time, 
excepting  as  it  was  varied  by  the  word  “rain”  at  intervals. 

These  engineers  reported  that  a  total  head  of  1600  ft.  in  a 
distance  of  10  miles  could  be  obtained  where  the  water  would 
drop  into  the  Verde  River,  about  two  miles  above  its  conflu- 


PRELIMINARY  WORK. 

From  the  railroad  station  of  Blue  Bell,  the  nearest  point  to 
the  then  proposed  power  plant,  it  was  necessary  to  build  50 
miles  of  wagon  road  through  a  continuous  pile  of  boulders 


lated.  Financial  arrangements  were  made  to  construct  the  so- 
called  "lower  plant,”  using  1100  ft.  of  the  total  head.  The 
adoption  of  this  particular  fraction  of  the  total  head  was  due 
to  the  location  of  a  small  flat — formerly  a  lake — having  an 
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Fig.  3 — Section  of  Reinforced  Concrete  Flume. 


area  of  28  acres.  The  flat,  now  Stehr  Lake,  was  within  two 
miles’  of  a  possible  power-house  site  on  Verde  River  and  six 
miles  below  the  point  where  the  hydraulic  grade  of  the  water 
conduit  met  the  level  of  the  stream  in  Fossil  Creek  Canyon. 

Fifty  miles  to  the  west  and  3000  ft.  higher  in  the  air  is 
Prescott,  the  popular  summer  resort  of  Arizona.  Forty  miles 
north  of  the  power  house  and  2000  ft.  higher  up  in  the  air  is 


Fig  6 — Syphon  from  Low  Point  Towards  Tunnel  No.  7. 

and  malapais,  over  more  than  half  of  which  there  was  not  even 
a  trail.  In  order  to  reach  the  power  plant  it  was  necessary  to 
go  over  the  so-called  Rim  of  the  Verde  Mountains  at  an  eleva¬ 
tion  of  6600  ft.,  while  the  power  house  was  located  at  3300  ft. 
The  air-line  distance  from  this  Rim  to  the  power  house  w'as 
only  four  miles  and  the  canyon  into  which  the  road  drops 
bears  a  close  resemblance  to  the  famous  Grand  Canyon  of  the 
Colorado.  Work  on  the  road  was  begun  in  .\pril,  1908,  and 
on  July  I  an  automobile  dipped  its  wheels  into  the  Verde  River 
at  the  power-house  site.  The  road  was  quickly  pushed  ii  miles 
beyond  the  power-house  site  to  the  intake,  and  about  Sept.  1 
a  150-hp  water-turbine  plant  was  running  with  Fossil  Creek 
flowing  through  it  at  a  head  of  55  ft.  The  energy  from  this 
was  used  to  operate  rock  crushers,  air  compressors,  tunnel 
the  town  of  Jerome,  where  Senator  W.  A.  Clark,  pf  Montana,  ventilating  fans,  machine  and  blacksmith  shops,  electric  drills 

operates  the  United  Verde  mine  and  smelter.  Fifty  miles  and  for  illuminating  20  tunnel  faces;  while  600  men  and  400 

south  and  west  of  the  power  house  and  4000  ft.  higher  in  the  mules,  hauling  more  than  150  w'agons,  undertook  to  build  a 

air  are  the  tops  of  the  great  Bradshaw  Mountain  range.  In  power  plant  which  was  to  be  completed  within  12  months.  To 

these  mountains,  between  Jerome  on  the  north  and  Crown  do  this  it  was  necessary  to  construct  a  water  conduit  38,000  ft. 

King  on  the  south,  a  distance  of  more  than  60  miles,  lies  the  in  length  composed  of  10,000  ft.  of  concrete  tunnels — (one 

richest  mineral  belt  in  Arizona.  Senator  Clark  quickly  saw  single  tunnel  between  adits  being  2600  ft.  long) — 12,000  ft.  of 


Fig.  4 — Sand  Box  at  Intake  Showing  Beginning  of  Concrete  Flume. 


Fig.  5 — Concrete  Flume  Below  Tunnel  No.  6. 

the  advantages  of  water-power  in  a  place  where  fuel  had  to  be 
hauled  more  than  1500  miles  over  mountains  and  slippery  road¬ 
beds,  and  immediately  contracted  for  more  than  one-third  of 
the  generating  capacity  of  Fossil  Creek. 


Fig.  7 — Intake  Gate  at  Entrance  to  Pressure  Tunnel. 

reinforced  concrete  flume  on  a  bench  excavated  in  the  moun¬ 
tain  side;  2200  ft.  of  wooden  flume  on  trestles  over  gulches 
and  boulders;  7500  ft.  of  steel  gravity  syphon,  mostly  covered 
in  trenches,  but  passing  over  four  long  steel  bridges;  1400  ft. 
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of  reinforced  concrete  pipe  to  operate  under  a  head  of  from 
20  ft.  to  30  ft. ;  a  reinforced  concrete  standpipe  36  ft.  high 
and  30  ft.  in  diameter;  4800  ft.  of  steel  pressure  pipe;  made  to 
hold  1100  ft.  head  at  its  lower  end;  a  power  house  with  three 
i8oo-kw  generating  and  trans¬ 
forming  units;  75  miles  of  steel- 
tower  transmission  lines,  with 
double  circuits  for  45,000  volts ; 
substations  at  seven  points,  houses, 
stables,  camps,*  warehouses,  all  to 
be  built  in  a  romote  region,  miles 
from  a  railroad  and  never  ap¬ 
proaching  the  habitation  of  man¬ 
kind  excepting  at  the  tw'o  termini 
of  the  transmission  lines — in  Pres¬ 
cott  and  Jerome.  There  were  less 
than  a  dozen  houses  along  the 
route  of  the  transmission  line. 

Four  miles  of  pipe  lines  and  three 
gasoline  engine  pumping  stations 
were  necessary  to  bring  water 
from  tiny  springs  to  points  along 
the  road  for  watering  the  stock. 

.\  telephone  line  on  wooden  poles 
was  built  and  completed  by  the 
time  the  work  at  the  plant  was 
begun,  and  this  feature  has  been  retained  permanently  at  a  re¬ 
markable  advantage  over  the  usual  custom  of  having  a  telephone 
in  some  way  mounted  with  the  transmission  line. 

UfTAKE. 

Just  at  the  point  where  the  slope  of  the  hydraulic  conduit 
running  up  from  the  proposed  “full  lake”  level  met  the,  „ 
bed,  the  stream  flowed  over  a  wide  spreading  black  vmctf 
rock  ledge  20  ft.  to  the  pool  below. 

No  dam  was  constructed  and  the  entire  intake  was  formed 
by  blasting  a  channel  in  this  rock  to  a  point  where  its  level 
came  under  the  stream.  A  neat  sand  box,  15  ft.  deep  and  30  ft. 
long  and  20  ft.  wide,  was  formed  by  cementing  up  a  gash  m 
this  rock  about  300  ft.  below  the  intake,  and  from  this  box 
the  flume  starts  on  a  rock  ledge,  safely  located  30  ft.  above  the 
low-water  level  of  the  stream. 

REINFORCED  CONCRETE  FLUME. 

The  rough,  rocky  nature  of  the  ground  in  this  forbidding 
land  made  a  necessity  which  turned  out  its  proverbial  inven- 


reinforced  concrete  flume  was  substituted,  to  be  constructed  on 
a  bench,  with  the  result  that  this  form  of  water  conduit  will 
hereafter,  without  the  least  doubt,  replace  all  other  forms  of 
permanent  surface  gravity  conduits. 


Fig.  8 — Concrete  Flume  from  Tunnel  No.  8  Toward  Syphon. 

tion.  The  engineers  abandoned  the  usual  cement-lined  ditch 
before  50  yd.  of  the  excavation  for  it  were  completed.  More 
than  half  of  the  material  of  the  excavated  bench  was  com¬ 
posed  of  boulders  as  large  as  50  ft.  in  diameter.  .Accordingly  a 


Fig.  9 — Reservoir  (Stehr  Lake)  from  Tunnel  No.  4. 

The  arrangement  of  forms  devised  by  Mr.  H.  A.  Barre  Is 
the  key  to  the  success  of  this  manner  of  constructing  conduits. 
The  -design  is  unique  and  so  successful  that  it  has  become  the 
subject  of  an  application  for  a  patent.  The  drawing  of  the 
cross-section  of  the  flume  is  shown  in  Fig.  3,  and  Fig.  5 
shows  a  photograph  of  the  conduit.  The  friction  coefficient  for 
this  form  of  conduit  is  considerably  lower  than  that  for  a 
wooden  conduit  of  the  same  size  made  of  dressed  red-wood 
lumber  in  i6-ft.  lengths  and  a  value  of  the  factor  “n”  in 
Kutters’  formula  is  probably  as  low  as  12.  This  result  was 
produced  without  any  dressing  of  the  concrete  inside  excepting 
to  paint  it  one  coat  with  neat  cement  as  soon  as  the  forms 
were  removed.  At  a  velocity  of  the  water  from  4  ft.  to  4Vi  ft. 
per  second  in  this  flume,  and  a  slope  of  i  ft.  in  1000,  the  sur¬ 
face  does  not  “wave”  or  surge  more  than  i  in.  above  the  aver¬ 
age  depth  even  in  curves  with  a  radius  as  low  as  50  ft.  The 
growth  of  moss  on  the  sides  and  bottom  of  the  flume  raises  the 
water  level  from  its  normal  depth  of  24  in.  to  a  depth  of  34  in. 

The  water  of  Fossil  Creek  is 
prolific  in  this  moss,  but  the  moss 
is  so  soft  and  feathery  that  it  dis¬ 
integrates  at  thi  first  touch  of  a 
wire  broom  and  flows  away  in 
the  passing  flood.  The  same  moss 
grows  in  the  wooden  flume,  and 
here  the  advantage  of  the  con¬ 
crete  flume  in  the  absence  of  cross 
pieces  over  the  top  is  most  effec¬ 
tively  noted.  A  man  can  walk  in 
the  concrete  flumes  with  his  wire 
broom  unimpeded,  and  the  entire 
12,000  ft.  of  flume  is  cleaned  in 
two  weeks  by  one  man.  This  is 
done  by  the  regular  gate  tenders 
and  no  extra  expense  is  incurred. 

The  concrete  for  this  flume  was 
mixed  in  proportion  of  6-in.  “run 
of  the  crusher  rock”  passing 
through  a  2-in.  screen,  three  parts 
of  sand  and  one  part  of  cement. 
This  mixture  was  persistently 
tamped  with  solid  tampers.  The 
sides  and  bottom  were  all  done  in 
the  same  operation  and  the  inside  bottom,  as  well  as  the 
top  edges  of  the  sides  of  the  flume,  were  finished  with  a 
trowel  in  the  concrete  itself  without  any  extra  finish  what¬ 
ever.  A  mixture  with  more  mortar  and  less  rock  would 


I 


stretch  with  sand,  cement  and  rock  delivered  on  the  bench  in 
piles  from  300  ft.  to  400  ft.  ’apart,  and  without  cement-mixing 
machinery,  other  than  shovels  and  wheelbarrows,  and  with  a 
water-supply  pipe  following  the  bench,  was  $i  per  foot,  in¬ 
cluding  all  incidental  expenses,  divided  about  as  given  above. 


Fig.  11 — Four-Foot  Syphon  on  Steel  Bridge. 


with’  cement  finish  top  underneath  the  flume,  a  wooden  batten 
composed  of  2  x  12  planks  on  the  outside  bolted  through  the 
i-in.  j’oint  space  itself,  formed  a  most  effective  cover  for  the 
expansion  joint.  The  necessity  of  these  joints,  however,  is  not 
apparent,  as  observations  made  do  not  show  that  any  one  of 
them  has  moved.  ' 

TUNItELS. 

‘ '  All ,  tunnels  were  excavated,  timbered  where  necessary  and 
concreted  throughout  with  a  minimum  of  6  in.  of  concrete  on 
bottom  and  sides  and,  approximately,  10  in.  in  the  top  arch. 
The  finished  sizes  of  the  gravity  tunnels  were  3  ft.  wide  and 
6  ft.  high,  while  the  pressure  tunnels  were  3  ft.  6  in.  wide  and 
6  ft.  high.  The  concrete  in  these  tunnels  varied  from  this 
thickness  to  as  high  as  2  ft.  of  full  strength  concrete  and  some¬ 
times  3  ft',  or  4  ft.  additional  of  lower  grade  concrete  backing. 


A  construction  crew  organized  as  above  constructed  from 
120  ft  to  150  ft.  of  flume  on  good  days  in  10  working  hours 
when  no  unforseen  interruption  occurred,  but  the  average 
amount  of  flume  during  the  entire  job  was  100  ft  per  working 
day  for  the  said  crew.  All  of  the  men  employed  were  Apache 
and  Mojave  Indians,  excepting  the  foreman,  sub-foreman  and 
timekeeper. 

Present  indications  show  this  flume  to  be  absolutely  perma¬ 
nent  ;  the  only  precaution  necessary  is  to  keep  floods  from  un¬ 
dermining  it.  Cross  drains  were  constructed  under  the  flume 
at  low-grade  points  in  the  surrounding  country  to  prevent 
water  from  standing  behind  the  flume,  thus  possibly  soaking 


Fig.  10 — View  of  Syphon  Looking  Towards  Concrete  Flume. 


Fig.  12 — Temporary  Spillway  at  Junction  of  Pressure  Tunnel  and 
Concrete  Pipe. 


according  as  the  ground  varied  or  tended  to  press  upon  the 
structure.  The  concrete  mixture  in  the  tunnels  was  the  same 
as  for  the  flume,  and  this  was  painted  over  with  neat  cement 
when  the  forms  were  removed.  A  convenient  feature  of  the 
work  was  the  use  of  peculiar  floor  forms  which  made  not  only 
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no  doubt  reduce  the  amount  of  labor  necessary  to  construct 
this  flume,  but  in  this  instance  cement  cost  from  $8  to  $12  per 
barrel  delivered  on  the  work,  and  extraordinary  tamping  was, 
therefore,  justified  in  order  to  use  a  higher  proportion  of  rock. 
The  average  labor  cost  qf  installing  this  flume  in  a  continuous 


up  the  dirt  underneath,  which  would  allow  'the  flume  to  slip. 
Expansion  joints  were  provided  in  the  flume  at  intervals,  in 
this  case  by  putting  a  i-in.  board  across  the  entire  structure 
at  the  end  of  every  day’s  work  and  leaving  this  board  in  posi¬ 
tion  until  the  flume  on  either  side  had  set.  A  concrete  batten 


DAY  LABOR  COST  OF  INSTALLING  CONCRETE  FLUME. 


Setting  and  moving  forms  (14  men  at  S2). 

Subforeman . (  1  manat  $3) 

Placing  reinforcing  metal  (3  men  at  $2).. . 

Mixing  concrete  (hand)  (8  men  at  $2) . 

'Wheeling  concrete  material  (2  men  at  $2) 
Wheeling  concrete  mixed  (5  men  at  $2).. 

Shoveling  into  forms  (3  men  at  $2) . 

Tammng  (7  men  at  S2) . 

Finishing  bottom  (1  man  at  S2) . 

Wetting  for  seasoning  (1  man  at  $2) . 

Foreman . 

Timekeeper . 


SIOO.OO 


$31.00 

6.0A 

16.00 

4.00 

10.00 

6.00 

14.00 

2.00 

2,00 

6.00 

3.00 
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the  groove  in  the  bottom  for  the  side  walls,  but  made  indenta¬ 
tions  to  hold  the  side  form  posts,  and  these  were  later  plastered 
up  when  the  sides  were  done.  Much  of  the  tunnel  roof  was 
made  with  concrete  blocks.  These  blocks  were  made  of  such 
size  as  to  make  one  longitudinal  foot  of  the  entire  roof  in  one 


directions.  The  resulting  effect  is  that  the  top  surface  of  the 
water  does  not  ripple  at  all  where  the  water  flows  from  the 
tunnel  to  the  flume  and  there  is  a  slight  rush  of  water  from 
the  flume  into  the  tunnel.  It  is  also  interesting  to  note  that 
sand  does  not  accumulate  where  the  up  slope  of  the  tunnel 
floor  rises  to  the  flume  floor. 

SYPHON. 

A  depression  in  the  country  where  the  hydraulic  grade  would 
have  carried  the  gravity  line  more  than  3^4  miles  was  crossed 
by  7500  ft.  of  pipe  forming  an  inverted  syphon.  This  riveted 
pipe  is  3/16  in.  x  42  in.,  3/16  in.  x  45  in.  and  ^  in.  x  48  in. 
in  diameter  respectively.  The  maximum  head  is  250  ft.  All  of 
this  is  buried  in  the  ground  excepting  where  it  crosses  over 
water  courses  in  four  places  on  steel  bridges.  The  pipe  was 
made  by  the  William  B.  Pollock  Company,  of  Youngstown, 
Ohio. 

STORAGE  RESERVOIR. 

Stehr  Lake  is  located  five  miles  from  the  intake  along  the 
gravity  water  conduit.  This  lake  has  a  draw-off  capacity  of 
280  acre-feet,  or  enough  to  run  the  entire  plant  three  and  one- 
half  days  at  the  average  equivalent  flow  of  the  stream.  Seventy 
thousand  yards  of  earth  fill  were  required  to  reconstruct  the 
old  walls  of  the  lake,  and  this  was  easily  done  with  wheel 
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Fig.  13 — Four-foot  Concrete  Pip*  Ulh*., 


Fig.  IS— Concrete  Pipe  Ready  for  Jointing. 


scrapers  removing  the  mixture  of  adobe  and  granite  refuse 
which  had  settled  in  the  former  lake. 

Leading  out  through  a  gate  in  the  side  of  this  lake,  17  ft. 
below  the  incoming  flume,  a  pressure  tunnel  pierces  the  moun¬ 
tain  a  distance  of  5000  ft.  to  Verde  Valley.  This  tunnel,  3}4  ft 
wide  and  6  ft.  high,  is  constructed  in  the  same  manner  as  the 
gravity  tunnel. 

REINFORCED  CONCRETE  PIPE. 

At  its  western  portal  this  tunnel  is  connected  directly 
to  a  reinforced  concrete  pipe,  4  ft  inside  diameter  and  1400  ft. 
long,  which  carries  the  water  to  a  reinforced  concrete  stand 
pipe,  36  ft.  high  and  30  ft.  in  diameter.  The  concrete  pipe  is 
made  under  the  design  and  patent  of  the  Reinforced  Concrete 
Pipe  Company,  of  Los  Angeles,  Cal.,  who  furnished  the  forms 
and  reinforcing  steel  for  it.  Their  method  of  pipe  construction 
was  so  efficient  that  out  of  the  470  pieces  of  pipe  made  for  this 
work,  only  one  piece  was  “lost”  and  this  was  caused  by  a 
rolling  boulder  from  the  hill  above  breaking  the  pipe  when  it 
was  still  very  green.  Each  piece  of  pipe  (3  ft.  long)  has  four 
pieces  of  54-in.  square  twisted  steel  running  around  it,  and 


Fig.  14 — Concrete  Stand  Pipe  at  Head  of  Penstock. 


flume  level,  and  in  order  to  be  more  than  safe,  was  placed  2  ft. 
lower  than  the  flume  bottom.  The  change  was  made  in  a  2S-ft. 
section  of  the  flume,  the  bottom  sloping  2  ft.  toward  the  tunnel 
while  the  sides  narrowed  from  5  ft.  to  3  ft.  The  forms  at  the 
tunnel  inlet  and  outlet  were  exactly  the  same  in  the  reverse 


piece.  The  blocks  were  taken  into  the  tunnel  on  a  derrick  car 
which  carried  four  blocks,  in  a  position  at  an  angle  to  their  final 
position.  The  derrick  car  was  arranged  so  that  each  block 
was  elevated  and  turned  to  its  position  with  a  single  move  of 
the  lever,  and  the  reverse  movement  of  the  lever  put  up  the 
next  block.  Meanwhile  the  lever  at  the  other  end  of  the  car 
placed  the  two  blocks  on  that  end.  The  cost  of  the  work  was 
not  reduced  by  this  method,  the  only  advantage  being  in  the 
assurance  of  the  arch  thickness. 

A  remarkable  feature  is  that  the  moss  which  grows  so  plenti¬ 
fully  in  the  sunlight  of  the  open  flume  does  not  grow  at  all  in 
the  tunnel  or  any  covered  flume,  or  pipe. 

The  relative  elevation  of  the  tunnels  is  an  interesting  fea¬ 
ture.  It  was  calculated  that  if  the  center  of  the  cross-sectional 
area  of  the  stream  was  maintained  at  the  same  level  in  flume 
and  tunnel,  that  there  would  be  no  backing  up  at  the  entrance 
to  the  tunnels.  Accordingly,  as  the  stream  was  expected  to  be 
5  ft.  wide  and  3  ft.  deep  in  the  flume  and  3  ft.  wide  and  5  ft. 
deep  in  the  tunnels,  the  tunnel  floor  was  dropped  below  the 
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five  pieces  of  x  i-in.  flat  steel  running  longitudinally 

through  it,  and  the  ends  of  these  are  hooked  to  take  the  joint 
bars  in  assembling. 

The  cost  of  making  this  pipe  on  the  ground  was  as  follows ; 
With  sand,  cement  and  “run  of  the  crusher”  rock  passing  a 
Ij4-in.  screen,  delivered  on  the  bench,  eight  men  at  $2  per  day 
'  and  a  foreman  at  $4  per  day  made  an  average  on  all  working 
days  of  eight  pieces  of  pipe,  each  3  effective  feet  in  length. 
One  extra  man  at  $2.50  per  day  tipped  and  seasoned  the  pipe. 
Four  men  on  the  pipe  and  three  grouting  the  joints  with  hand 
tools'  and  chain  blocks  completed  the  work  of  laying  20  pieces 
of  pipe  in  one  day.  .This  represents  a  cost  of  about  25  cents 
per  foot  for  laying.  The  bench  was  too  small  to  allow  teams 
or  wagon  derricks. 

In  this  case,  as  in  the  case  of  the  flume,  extraordinary  tamp¬ 
ing  was  employed  in  order  to  save  cement.  In  this  way  the 
pipe  was  made  with  %  bbl.  of  cement  per  foot,  and  yet  the 
forms  were  filled  twice  every  day.  The  forms  which  were 
filled  in  the  morning  were  taken  off  and  again  filled  in  the 
afternoon.  The  bases  on  which  the  pipe  rested  were  used  every 
fifth  day.  The  tipper  began  removing  the  pipes  four  and  one- 
half  days  after  they  were  filled. 

The  top  of  the  stand  pipe  rises  to  a  level  3  ft.  above  the 
surface  of  the  lake,  and  is  provided  with  a  spillway  to  take 
off  the  excess  water  if  surges  arise  from  suddenly  stopping 
the  stream  at  the  power  house. 

PRESSURE  PIPE. 

The  pressure  pipe  is  4800  ft.  in  length,  varying  in  diameter 
from  48  in.  at  the  top  to  36  in.  at  the  bottom.  The  upper  half 
of  the  pressure  pipe  is  riveted,  made  by  the  Pelton  Water 
Wheel  Company  of  New  York  at  its  Harrisburg,  Pa.,  works. 
The  lower  half  of  the  pressure  pipe,  which  varies  in  thickness 
from  in.  to  11/16  in.,  is  all  welded  pipe,  made  in  Germany 
for  the  Pelton  Water  Wheel  Company.  All  of  this  pipe  is 
buried  in  the  ground  and  securely  anchored  with  concrete  abut¬ 
ments,  above  and  below  each  vertical  or  horizontal  angle. 

.A  special  feature  of  the  construction  of  both  pressure  pipe 
and  the  syphon  is  the  installation  of  concrete  water  guards. 
These  guards  are  built  to  fill  the  entire  bell  hole  up  to  a  point 
well  above  the  middle  of  the  pipe.  They  are  located  as  close 
as  50  ft.  apart  on  heaviest  slopes.  The  wall  is  12  in.  in  thick¬ 
ness  lengthwise  of  the  pipe  and  is  provided  with  a  blind  drain, 
level  with  the  bottom  of  the  bell  hole.  This  drain  is  carried 
far  out  from  the  pressure  pipe  trench  and  forms  an  effective 
means  of  diverting  any  water  which  may  tend  to  flow  under¬ 
neath  the  pressure  pipe,  avoiding  consequent  undermining  which 
so  frequently  occurs  on  steep  slopes,  from  possible  pipe  leaks 
or  storm  water. 

.'\  description  pf  the  power  house,  simple  switching  arrange¬ 
ments  and  transmission  system  will  appear  in  next  week’s  issue. 


DESIGN  OF  DRUM  RHEOSTATS. 

Bv  L.  \V.  Rosenthal. 

A  PORTABLE  and  adjustable  rheostat  is  a  common  and  de¬ 
sirable  adjunct  of  electrical  laboratories  and  test  floors. 
An  acceptable  form  has  a  single  layer  of  wire  wound 
around  an  iron  pipe,  with  insulating  material  between.  A  slider 
of  metal  strip  makes  contact  with  any  turn  of  the  winding,  and 
has  a  binding  post  for  a  connecting  lead.  At  each  end  of  the 
pipe  there  is  a  single  binding  post,  the  two  forming  the  termi¬ 
nals  of  the  winding.  A  fuse  is  inserted  at  one  end. 

With  other  conditions  fulfilled,  an  economical  design  is 
based  on  temperature  rise  under  normal  conditions  of  opera¬ 
tions.  Consider  a  pipe  with  winding  space  of  length  L  and 
diameter  D,  both  in  inches.  The  radiating  surface  is  considered 
to  be, 

S  =  irDL  (I) 

The  total  power  expended  in  heating  the  drum  and,  therefore, 
radiated  by  it  after  a  constant  temperature  is  reached,  is. 


E  =  drop  in  the  winding,  in  volts ; 

R  =  resistance  of  the  winding,  in  ohms. 

But  ^  =  ^  ^3) 

/  =  total  length  of  the  wire,  in  inches ; 
d  =  diameter  of  the  wire,  in  mils; 

/Cl  =  resistance  per  circular  mil  inch  of  the  wire,  in  ohms. 

Since  the  length  of  one  turn,  without  appreciable  error,  may 
be  assumed  to  be  ^D, 

I  =  nDN  (4) 

N  =  total  number  of  turns. 

But  N  3.  L  (5) 

pd 

wherein  />  is  a  constant  such  that  its  product  with  d  gives  the 
distance  in  inches  along  the  pipe  taken  up  by  one  turn  and  one 
free  space  between  wires.  For  ordinary  close  winding  with 
various  sizes  of  wire,  p  is  practically  constant  at  0.00123,  as 
shown  in  Table  I. 

TABLE  I. — WINDING  CHARACTERISTICS. 


B  watts  dissipated  in  the  winding; 


B.  &  S. 
Gauge  No.  , 

Diameter 
in  Mils 

Turns 
Per  Inch 

■  Values  ot 

P 

8  ; 

128.5 

6.5 

.00120’ 

16 

50.8 

16 

.00123 

18 

40.3 

20 

.00124 

19  j 

35.9 

22 

.00127 

23 

.22.6 

36 

'  .00127 

irDL 

From  (4)  and  (5),  1=  — — 

j  .Jriji.i'.t!;!  pd 

irKtDL  Kd)L 
From  (3)  and  (6),  R  =  —  ■  - 

p  d  d 


From  (2)  and  (7),  W  z=  (8) 

The  watts  radiated  per  square  inch  is  given  by  the  quotient 
of  (8)  and  (i),  or, 

W  _  E^(f‘ 

~S  ~ 

The  temperature  rise  of  the  drum  is, 

HE^d^  HE'-d\ 

^  ~  ^K^D'Lr  ^ 

where  H  is  the  radiation  coefficient,  or  the  final  rise  in  tempera¬ 
ture  for  each  watt  radiated  per  square  inch.  The  value  of  H 
must  be  determined  experimentally.  For  a  cast-iron  drum  with 
a  winding  space  about  56  in.  long  and  6.5  in.  diameter,  H  was 
90  deg.  Fahr.  rise  per  watt  per  square  inch.  For  adjustable 
drums  the  temperature  must  be  defined  for  a  specified  position 
of  the  slider.  With  all  the  winding  in  circuit,  the  current  is  a 
minimum  while  the  radiating  surface  is  then  a  maximum.  If 
only  half  the  winding  is  active,  the  resistance  is  halved,  the 
current  doubled  and  the  PR  loss  doubled ;  but  as  a  radiating 
surface  is  also  halved,  the  watts  radiated  per  square  inch  is  four 
times  as  great.  In  fixing  the  radiating  coefficient  it  should  be 
remembered  that  the  inactive  part  of  the  drum  also  aids  some¬ 
what  and  that  the  allowable  temperature  rise,  reckoned  on  con¬ 
tinuous  operation,  should  be  increased  for  intermittent  service. 

Ordinarily  the  unknown  quantities  are  the  dimensions  of  the 
pipe  and  the  kind  and  size  of  the  resistance  wire.  The  given 
data  are  allowable  temperature  rise,  voltage  drop  and  current. 
The  total  resistance  is  ascertained  from  the  last  two.  Solving 
for  the  size  of  wire, 

3  I  K,DL  ,  , 


from  (7),  d  = 


d- 


from(io).d=^K*^^‘^’  (12)’ 

\  HE- ~ 

In  (ii)  the  size  of  the  wire  is  based  on  the  resistance,  while 
in  (12)  it  is  based  on  the  total  drop  and  temperature  rise.  Now 
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for  each  size  of  drum  there  is  only  one  size  of  each  wire  that 
gives  the  required  resistance  and  only  one  size  that  gives  the  re¬ 
quired  drop  and  temperature  rise.  Therefore,  there  are  only 
one  size  of  drum  and  only  one  size  for  each  kind  of  wire  which 
fulfill  all  requirements  of  resistance,  voltage  drop  and  tem¬ 
perature  rise.  Equating  (ii)  and  (12)  and  substituting  in  (2), 


DL  = 


KME^ 

K^TR 


(13) 


Either  D  or  L  may  be  chosen  at  will,  but  the  two  must  have 
the  product  shown.  This  product  should  then  be  substituted  in 
(ii)  to  determine  the  required  size  of  wire. 

It  is  often  desirable  to  ascertain  directly  the  weight  of  re¬ 
sistance  wires,  for  then  by  considering  the  cost  per  pound  of 
each  the  minimum  outlay  for  wire  is  readily  determined.  Since 
the  weight  is  directly  proportional  to  cross-section  and  length, 

P  =  Kjn  (14) 

where  K*  is  the  weight  in  pounds  of  a  wire  i  circ.  mil  in  cross- 
section  and  1  in.  long. 

Substituting  (6)  in  (14), 

"■A'« 

P  =  -  /  dDL  (15) 

P 


Substituting  in  (15)  with  d  from  (ii)  and  DL  from  (13), 

HW  , 


irK,  3  I  JC,  3  I  HIV  3  1 


T 


(16) 


Table  II  gives  the  constants  for  various  wires  at  200  deg. 
Fahr.,  corresponding  to  a  temperature  rise  of  about  125  deg. 
Fahr.  In  order  that  the  table  may  be  conveniently  extended, 
the  inter-relation  of  the  constants  is  shown  below : 

K  =  ohms  per  circ.  mil  inch  of  w’ire. 
ttKi 

K,= - =  2560  A,.  (17) 

P 

A',  =  ttA'j  =  8030  Ai.  ( 18) 

A'.  =  pounds  per  circ.  mil  inch  of  the  wire. 


K,= 


M  A.  _ 

P  \ 


23,800  KtfKi 


(19) 


TABLE  T(. — WIRE  CONSTANTS. 


- 1 

Metal 

I - - 

Ki 

K,  Ks 

- 1 

K4  ! 

Ki 

Ratio  of 
Ki 

2.0 

5,120  16,100 

.000000076 

.0023 

1.00 

Copper . 

1.2 

3,070  9,6001 

.00000025  I 

.0063 

2.74 

Brass — -Ordinary . 

4.0 

10,200  32,100 

.00000024 

.0091 

3.96 

Iron . 

6.9 

17,700  55,400 

.00000022  i 

.0099 

4.31 

Galv.  Iron,  ',E.  B.  B.”. 

S.3 

13,600  42,600 

00000022 

.0091 

3.96 

Galv.  Iron,  “B.  B.’’.. .  . 

6.3 

16,100  50,600 

.00000022 

.0097 

4.22 

Galv.  Iron,  “Steel”. ... 

7.4 

18,900  59,400 

. 00000022 

.0102 

4.44 

“Ferro-Nickel” . 

14.2 

36,300  114,000 

.00000022 

.0126 

5.48 

German  Silver,  “18%” 

15.8 

40,400  127,000 

.00000026 

.0155 

6.74 

German  Silver,  “30%” 

22.1 

56,500  177,000 

. 00000026 

1  .0173 

7.53 

“Advance” . 

25.0 

64,000  201,000 

.00000025 

i  .0174 

1  .SI 

“Climax” . 

46.4 

119,000  373,000 

.00000023 

.0196 

8.52 

Now  consider  a  pipe  of  definite  length  and  diameter  which  is 
to  be  wound  completely  with  resistance  wire.  Varying  the  wire 
diameter  inversely  varies  both  the  total  length  and  the  resist¬ 
ance  per  unit  length.  Hence  a  small  change  of  wure  diameter 
considerably  changes  the  total  resistance  of  the  winding,  as 
shown  by  (7).  However,  there  is  always  one  size  of  wire  of 
any  metal  that  will  produce  the  desired  resistance,  as  shown 
by  (ii).  Hence,  if  the  radiation  coefficients  of  the  different 
metals  be  sensibly  equal,  the  temperature  rise  of  the  assumed 
drum  with  the  proper  size  of  wire  will  be  the  same  no  matter 
what  metal  is  used. 

For  the  same  power  loss,  radiation  coefficient  and  temperature 
rise,  the  weight  required  of  any  kind  of  wire  is  solely  dependent 
on  the  value  of  As,  as  shown  in  (16).  From  (19)  it  is  seen 
that,  for  metals  of  the  same  unit  weight,  that  wire  which  has 
the  least  resistance  gives  the  minimum  total  weight. 

In  the  last  column  of  Table  II  are  ratios  of  As,  with  alumi¬ 
num  considered  as  unity.  If  this  ratio  for  each  metal  be  multi¬ 
plied  by  its  cost  per  pound,  then  that  metal  having  the  least 
product  will  be  the  most  economical  to  buy.  However,  winding 
expense,  temperature  coefficient  of  expansion,  temperature  co¬ 


efficient  of  resistance,  temperature  of  softening  and  the  radiation 
coefficient  are  all  matters  which  must  be  considered  in  each  case 
and  with  degrees  of  influence  that  are  more  or  less  special. 


TRANSFORMER  CHARACTERISTICS. 


The  Voltage  Drop  of  Transformers  Having  Poor 
Regulation. 


By  K.  Faye-Hansen. 


By  the  “voltage  drop”  of  a  transformer  is  understood  the 
alteration  of  the  secondary  voltage  due  to  the  load  when 
the  primary  voltage  remains  constant.  When  we  speak 
simply  of  voltage  drop  we  mean  the  algebraic  difference  be¬ 
tween  the  secondary  voltage  at  no  load  and  at  full  load,  and 
not  the  vectorial  voltage  drop,  or  as  it  is  also  called,  the  geo¬ 
metrical  voltage  drop  or  the  impedance  voltage. 

The  vector  diagram.  Fig.  i,  which  is  a  modification  of  the 
well-known  transformer  diagram,  will  more  clearly  show  the 
meaning  of  the  expressions  used  above.  In  this  diagram  the 
following  notations  are  employed :  /« =  the  secondary  cur¬ 

rent  ;  OA  =  El  the  primary  terminal  voltage ;  OB  =  the  sec¬ 
ondary  terminal  voltage  at  no  load ;  OC  =  the  secondary  termi¬ 
nal  voltage  at  full  load ;  BD  =  the  vectorial  voltage  drop  due 
to  the  reactance;  DC  =  the  vectorial  voltage  drop  due  to  the 
ohmic  resistance ;  BC  =  Eg  =  the  total  vectorial  voltage  drop ; 
OB  —  OC  =  the  algebraic  voltage  drop.  From  the  point  of 
view  of  the  voltage  delivered  to  the  lamps  or  motors  the  alge¬ 
braic  voltage  drop  is  the  more  important,  while  the  banking  of 
transformers  is  dependent  upon  the  vectorial  voltage  drop. 


- ! 

1  .1.1 

r 

1 

Lwwwj 

7 — 

r 

Figs.  1  and  2 — Vector  Diagram  and  Circuit  Connections. 


Three  test  methods  have  been  used  to  determine  the  voltage 
drop  of  transformers; 

(1)  The  secondary  voltage  is  measured  at  different  loads  and 
power- factors,  while  the  primary  voltage  is  kept  constant. 

(2)  The  primary  voltage  required  ‘to  force  the  full-load 
current  through  the  windings  when  the  secondary  is  short- 
circuited  is  measured  as  are  also  the  losses  which  then  take 
place.  By  means  of  the  ordinary  transformer  vector  diagram 
the  voltage  drop  is  then  calculated  for  different  loads. 

(3)  The  magnitude  of  the  vectorial  voltage  drop  is  directly 
measured  when  two  identical  transformers  are  connected  in 
parallel  on  the  primary  side,  while  one  of  them  is  loaded  and 
the  other  unloaded.  By  means  of  a  wattmeter  the  time-phase 
of  the  vectorial  voltage  drop  can  be  determined,  and  the  alge¬ 
braic  voltage  drop  can  then  be  calculated. 

The  diagram  of  connections.  Fig.  2,  shows,  for  instance,  that 
the  phase  difference  between  the  secondary  current  (meas¬ 
ured  by  the  ammeter  A)  and  the  vectorial  voltage  drop 
(measured  with  the  voltmeter  Vz)  can  be  determined  by  means 
of  a  wattmeter  W.  The  reading  of  this  wattmeter  gives  also 
the  copper  losses  just  as  in  the  normal  short-circuit  test.  If 
the  Secondary  voltage  is  zero,  the  test  described  above  is  the 
same  as  the  ordinary  short-circuit  test  with  the  one  difference 
that  a  shunt  transformer  is  used  for  the  measurements  of  the 
voltage. 

The  first  method  has  the  disadvantage  that  only  the  alge¬ 
braic  voltage  drop  is  measured,  the  measurement  being  made 
very  inexactly  however  carefully  the  observations  may  be 
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taken,  because  it  is  determined  as  a  difference  between  two 
nearly  equal  voltages. 

The  second  method  is  in  this  respect  very  much  better,  but 
it  rests  on  the  assumption  that  the  magnetic  conditions  for  the 
leakage  lines  are  independent  of  the  voltage — that  is,  of  the 
flux  density  in  the  iron  of  the  main  magnetic  circuit. 

The  third  method  is  without  doubt  the  best,  and  is  abso¬ 
lutely  correct  so  long  as  the  high  harmonics  are  not  sufficiently 
predominant  to  make  it  unallowable  to  work  with  the  ordinary 
vector  diagrams.  So  far  as  the  writer  is  aware  this  method 
was  first  proposed  by  Professor  Bragstad  in  1901.  It  can  with 

4 


small  modifications  be  used  for  nearly  any  conditions.  With 
this  method  it  has  been  found  that  the  flux  density  in  the  iron 
of  the  main  magnetic  circuit  has  some  influence  on  the  voltage 
drop  of  transformers.  This  result  is  due  to  the  fact  that  the 
leakage  flux  has  partly  to  go  through  the  iron  carrying  the 
main  flux  and  the  magnetic  reluctance  offered  to  this  part  of 
the  leakage  flux  will  alter  with  the  flux  density.  For  ordinary 
transformers,  however,  having  less  than  5  per  cent  reactance 
this  influence  is  too  small  to  be  of  any  practical  value. 

During  the  last  years,  however,  the  author  has  designed  a 
number  of  transformers  having  reactances  of  from  10  per 
cent  to  30  per  cent,  and  has  made  some  similar  tests  on  these. 
These  transformers  (being  of  both  the  core  type  and  the 
shell  type)  were  designed  to  work  in  conjunction  with  rotary 
converters  and  were  provided  with  a  high  reactance  to  enable 
a  voltage  regulation  on  the  commutator  side  to  be  obtained  by 
altering  the  excitation  of  the  rotary  converter  without  the  use 
of  boosters,  etc.  The  measurements  were  made  in  the  ordi¬ 
nary  transformer  test  room,  and  it  was  not  possible  to  keep 
the  conditions  absolutely  stable,  so  that  the  measurements  are 
not  claimed  to  be  very  exact,  nor  was  there  sufficient  time  to 
make  them  as  complete  as  one  would  wish.  Nevertheless 
they  very  clearly  show  the  voltage  drop  conditions  of  trans¬ 
formers  having  a  very  high  reactance. 

The  tests  hereafter  described  were  made  with  three  loo-kva 
single-phase  transformers  of  the  shell  type,  having  a  ratio  of 
turns  corresponding  to  149  volts  to  6600  volts,  at  50  cycles  and 
no  load.  At  this  voltage  the  flux  density  in  the  iron  was 
about  12,500  lines  per  square  centimeter  (special  alloyed  iron 
was  used)  ;  the  short-circuit  e.m.f.  at  full-load  current  (15.15 
amps)  was,  for  the  transformer  on  which  the  measurements 
were  made,  1584  volts  on  the  high-tension  side  (that  is,  24  per 
cent,  and  the  loss  measured  on  the  short-circuit  test  was  1450 
watts).  The  copper  loss  calculated  from  the  resistance  meas¬ 
urements  was  1150  watts,  while  the  iron  loss  during  short- 
circuit  was  calculated  to  be  about  140  watts,  so  that  the  actual 
eddy  losses  only  were  about  160  watts,  or  about  12  per  cent  of 
the  copper  loss.  The  high  reactance  in  this  case  was  obtained 
by  subdividing  the  coils  only  once  (H-L-H)  and  putting  iron 
laminations  between  the  primary  and  secondary  coils,  leaving 
an  air-gap  between  the  main  core  and  these  laminations  to  pre¬ 
vent  them  becoming  magnetically  saturated. 

The  connection  during  the  test  was  as  shown  in  Fig.  3. 
Transformers  Nos.  i,  2  and  3  are  all  similar.  No.  2  being  the 
one  under  observation.  Different  time-phase  angles  between  cur¬ 
rent  and  voltage  were  obtained  by  connecting  the  primary  side 
of  the  regulating  transformer  No.  5  to  the  different  phase  leads 
of  the  three-phase  generator,  while  the  time-phase  and  mag¬ 
nitude  of  the  current  through  transformers  Nos.  i  and  2 
were  kept  practically  constant.  The  diagram  of  connections 
shows  that  the  regulating  transformer.  No.  5,  was  delivering 


the  current  and  output  required  for  the  magnetization  of  all 
three  transformers,  while  transformer  No.  4  was  delivering  the 
current  and  output  required  to  force  the  full-load  current 
(15.15  amp)  through  the  (high-tension)  windings  of  transform¬ 
ers  Nos.  I  and  2.  Tests  with  six  different  time-phase  angles 
were  made  in  the  manner  described  above,  giving  the  results 
shown  in  the  following  table : 
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The  time-phase  difference  between  the  high-tension  current 
A  and  the  vectorial  voltage  drop  Ez  was  determined  from  the 
IV 

equation  cos  0  =  - - -  .  The  time-phase  difference  between 

A  ^  Vz 

the  low-tension  voltage  £1  and  the  vectorial  voltage  drop  Ez, 
was  determined  from  the  connection  and  checked  by  means  of 
measurements  of  the  high-tension  voltage.  The  flux  density 
within  the  low-tension  coils  is  calculated  from  the  measured 
low-tension  voltage  £j,  taking  the  ohmic  resistance  of  the  low- 
tension  winding  into  account. 

The  flux  density  within  the  high-tension  coil  was  determined 
from  the  high-tension  voltage  calculated  from  the  low-tension 
voltage,  the  vectorial  voltage  drop  and  the  phase  angles.  For 
the  calculation  of  the  flux  density  sine  waves  were  assumed. 

The  high-tension  voltage,  which  was  in  several  cases  checked, 
proved  within  the  limits  of  accuracy  to  be  the  same  as  that 
determined  from  the  measurements  of  the  low-tension  voltage 
and  the  vectorial  voltage  drop. 

The  vectorial  voltage  drop  is  shown  in  Fig.  4  as  a  function 
of  the  average  flux  density  within  the  high-tension  and  the  low- 
tension  coils,  .\verage  flux  density  is  taken  as  the  mean  be- 
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Fig.  A — Variation  of  Leakage  Impedance  with  Main  Flux  Density. 


tween  the  flux  density  within  the  high-tension  and  the  low- 
tension  coils  as  given  in  the  table.  It  will  be  seen  that  for  a 
flux  density  up  to  10,000  lines  per  square  centimeter  the  vec¬ 
torial  voltage  drop  remains  about  the  same  as  the  short- 
circuit  voltage.  At  higher  densities,  however,  the  voltage  drop 
is  comparatively  rapidly  reduced. 

The  method  of  drawing  the  curve,  shown  in  Fig.  4,  has  been 
chosen  because  if  the  vectorial  voltage  drop  were  shown  as  a 
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function  of  the  flux  density  calculated  either  from  the  high- 
tension  or  the  low-tension  voltage,  or  as  a  function  of  the 
highest  of  these  two  flux  densities  the  curves  would  not  be-  so 
good. 

Of  further  interest  is  the  alteration  in  the  wattmeter  read¬ 
ing  and,  therefore,  in  the  time-phase  difference  between  the 
high-tension  current  and  the  vectorial  voltage  drop,  dependent 
upon  the  flux  density  in  the  iron  and  the  time-phase  difference 
between  the  voltage  drop  and  the  no-load  voltage.  The  dif¬ 
ferences  in  the  wattmeter  reading  are  much  too  large  to  cor¬ 
respond  to  a  real  difference  in  losses,  especially  as  this  would 
in  some  cases  mean  negative  eddy  losses ;  the  cause  must, 
therefore,  be  that  the  watts  taken  from  the  low-tension  side 
alter  with  the  magnitude  and  the  time-phase  of  the  leakage 
field. 

Unfortunately  the  conditions  made  it  impossible  to  confirm 
this  in  the  tests  here  reported.  It  was  ascertained,  however, 
that  the  current  taken  for  all  three  transformers  on  the  low- 


tension  side,  which  must  be  considered  as  a  sum  of  the  three 
no-load  currents,  increased  when  the  current  through  the  wind¬ 
ings  of  transformers  Nos.  i  and  2  were  increased. 

The  writer  hopes  that  other  engineers  who  have  time  and 
opportunity  to  make  similar  tests  on  transformers  with  a  high 
reactance  in  a  more  complete  manner  will  not  fail  to  do  so : 
in  ordinary  transformers,  of  course  (as  well  as  in  induction 
motors)  the  same  conditions  prevail,  but  to  so  small  an  extent 
that  it  is  very  difficult  to  obtain  good  test  results.  It  would 
also  be  of  great  interest  if  similar  tests  were  made  on  slip¬ 
ring  induction  motors,  as  such  tests  would  show  how  the  re¬ 
actance  and  the  losses  due  to  the  load  current  alter  with  the 
flux  density  in  the  iron,  and  also  how  the  “no-load  current” 
and  the  “no-load  losses”  are  altered  with  the  load  currents.  In 
this  way  it  would  probably  be  possible  to  find  an  explanation 
for  differences  in  the  results  which  are  obtained  with  meas¬ 
urement  of  the  no-load  and  short-circuit  currents  and  of  the 
brake  tests  on  induction  motors. 
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USE  OF  CINDERS  TO  STOP  LEAKS  IN  DAMS. 

The  porous  friable  structure  of  cinders  is  well  known,  and 
they  are  commonly  employed  as  the  foundation  for  walks  and 
other  surfaces  where  it  is  desired  to  get  good  drainage.  It 
will  be  a  bit  surprising,  then,  on  first  thought,  to  learn  that 
this  material  is  of  service  in  stopping  leaks  in  dams,  and  has 
been  used  effectually  after  all  other  materials  experimented 
with  proved  unsuccessful.  Credit  for  the  discovery  of  this 
curious  fact  belongs  to  the  Economy  Light  &  Power  Company, 
of  Joliet,  Ill.  Mr.  E.  E.  Themes,  chief  electrician  for  the  com¬ 
pany,  writes  that,  on  account  of  the  absence  of  headgates  in 
this  plant,  it  is  necessary,  when  repairing  the  water-wheels,  to 
shut  the  water  off  from  the  wheel-bags  by  sliding  2-in.  planks 
down  through  the  frames  of  the  trash-racks.  Such  leaks  as 
then  remain  are  filled  by  scattering  a  few  sacks  of  cinders  along 
the  planks.  Before  the  use  of  the  cinders  was  hit  upon,  straw, 
canvas,  sacks  of  sand  and  clay,  and  almost  everything  that 
could  be  thought  of,  were  tried  in  the  effort  to  close  the  leaks, 
but  without  success.  Finally,  cinders  were  tried  and  they 
closed  the  apertures  completely.  It  is  explained  that  the  large 
pieces  of  cinders  seem  to  find  the  openings,  into  which  they  are 
drawn  by  the  force  of  the  water,  and  stick  tight  in  them,  while 
the  smaller  pieces  fill  in  the  remaining  cracks  until  the  open¬ 
ings  are  entirely  closed.  Cinders,  of  course,  will  not  be  of  any 
use  where  the  openings  are  very  large. 

The  Rocky  Ford  Power  &  Milling  Company,  of  Manhattan, 
Kan.,  has  employed  cinders  to  close  small  cracks  and  openings 
in  its  concrete  dam  with  good  success,  after  a  fruitless  trial  of 
other  materials  for  the  purpose.  Dr.  C.  K.  Raber,  president  of 
the  company,  learned  of  this  practice  from  the  Joliet  plant 
and  though  at  first  doubtful  of  the  probable  efficacy  of  the 
method,  has  proven  to  his  satisfaction  its  entire  success. 


ELECTRICITY  IN  GAS  PLANTS. 

At  the  recent  Schenectady  meeting  of  the  Empire  State  Gas 
and  Electric  Association,  Mr.  Caryl  D.  Haskins  presented  a 
paper  relating  to  the  use  of  electricity  in  gas  plants,  an  ab¬ 
stract  of  which  is  given  herewith. 

“Good  practice  demands  that  an  open  flame  should  never 
be  used  in  a  gas  plant.  Failure  to  regard  this  rule  has  prob¬ 
ably  resulted  in  more  fires  and  explosions  in  gas  plants  than 
any  other  cause,”  thus  wrote  one  of  the  most  prominent  gas 
men  in  the  country,  and  this  statement  of  fact  in  a  nutshell 
explains  why  modern  gas  works  are  equipped  with  electricity 
for  illumination. 


In  the  purifying  houses  where  the  slightest  spark  or  open 
flame  engenders  great  danger  of  explosion,  the  incandescent 
electric  lamp,  with  approved  form  of  enclosing  globe,  is  prac¬ 
tically  the  only  one  which  fulfills  the  conditions  necessary  for 
safe  operation.  In  other  parts  of  the  works  and  in  the  yards, 
which  are  often  of  considerable  magnitude,  either  arcs  or  in¬ 
candescent  lamps  may  be  used. 

For  motor  service  the  usual  arguments  for  electric  drive 
carry  great  weight.  Not  only  may  numerous  small  and  ineffi¬ 
cient  steam  units  be  replaced  by  electric  motors,  but  also  long 
runs  of  steam  piping,  with  all  their  attendant  losses,  may  be 
superseded  by  efficient  electrical  transmission,  the  losses  of 
which  are  negligible  as  compared  with  steam  distribution. 

The  gangs  of  unskilled  labor  which  are  necessary  in  the  older 
and  more  primitive  plants  for  unloading  coal,  transporting  it 
in  small  dump  cars  to  retorts,  and  carrying  away  coke,  ashes, 
etc.,  are  replaced  by  electrically  driven  conveyors,  doing  the 
same  work  more  quickly,  more  cheaply,  and  better.  In  one 
plant  delivering  1,500,000  cu.  ft.  of  coal-gas  and  750,000  cu.  ft. 
of  water-gas  per  day  manual  labor  was  reduced  to  a  minimum. 
In  this  plant  the  coal  is  carried  from  the  cars  to  storage  by 
electrically  operated  conveyors.  From  the  storage  it  passes  to 
crushers,  which  are  also  electrically  driven.  After  passing 
through  the  crushers  another  conveyor  driven  by  a  lo-hp, 
750-r.p.m.  induction  motor  carries  the  coal  to  the  bins  in  the 
retort  house.  The  coal  and  ashes  are  removed  from  the  retort 
house  to  the  dump  by  one  conveyor.  The  ashes  are  removed 
on  the  lower  floor  and  discharged  at  one  end  of  the  building, 
and  the  coke  is  taken  care  of  on  the  return  trip  of  the  conveyor 
chain  on  the  upper  floor  and  discharged  at  the  other  end.  From 
the  dump  the  coke  is  carried  to  the  water-gas  house,  boiler 
house,  or  coke  pile,  as  the  case  may  be,  by  a  telpher  and  a 
3600-lb.  grab  bucket.  In  the  telpher,  use  is  made  of  a  25-hp, 
direct-current  motor  for  hoisting  and  a  15-hp  motor  for  travel¬ 
ing. 

One  of  the  most  striking  examples  of  the  advantages  of  elec¬ 
tric  drive  is  found  in  the  machines  for  charging  the  retorts. 
Two  machines,  each  equipped  with  one  5-hp  and  two  lo-hp 
induction  motors  charge  20  retorts  of  600  lb.  of  coal  each  in  15 
minutes.  The  old  method  of  hand  firing  required  several  men 
and  frequent  shifts,  as  the  extreme  heat  above  the  retorts  made 
it  impossible  for  them  to  work  for  more  than  a  short  period  at 
a  time.  With  the  new  machinery  all  operating  is  done  from  a 
distance,  and  the  operator  is  not  subjected  to  the  direct  heat 
from  the  retorts.  The  blowers  and  pumps,  formerly  driven  by 
steam  or  gas  engines,  as  well  as  the  machinery  in  the  repair 
shop,  are  electrically  driven.  In  the  purifying  house,  the  most 
dangerous  place  in  the  works,  the  traveling  crane,  equipped  with 
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a  grab  bucket,  is  operated  by  a  40-hp  induction  motor.  The 
starting  compensator  for  this  motor  is  located  in  the  gener¬ 
ating  station,  and  the  three  motions  of  the  crane  and  the  grab 
bucket  are  controlled  by  clutches  in  order  to  avoid  any  danger 
of  sparking.  This  is  an  example  of  only  one  of  many  plants 
that  are  now  electrically  equipped. 

The  rating  of  equipment,  of  course,  depends  upon  the  daily 
output  of  the  plant.  For  general  guidance  it  may  be  stated  that 
from  o.i  kw  to  0.125  kw  of  generating  equipment  will  have  to 
be  installed  for  every  1000  cu.  ft  of  gas  generated  per  day,  but 
as  a  large  proportion  of  the  service  demanded  from  this  gen¬ 
erating  equipment  is  of  intermittent  character,  a  considerable 
part  of  this  equipment  may  be  regarded  as  “standby.”  In  ex¬ 
istent  electrified  gas  plants  the  energy  consumption  averages 
between  0.885  and  i.o  kw-hour  per  1000  cu.  ft.  of  gas  pro¬ 
duced.  This  figure  includes  the  energy  for  lighting  and  the 
complete  motor  equipment. 

To-day  many  public  service  companies  that  sell  both  gas  and 
electricity  have  installed  electric  lighting  and  motor  equipments, 
at  least  to  some  extent,  in  their  gas  plants.  The  independent 
gas  companies,  however,  are  only  now  beginning  to  realize  the 
economy  which  is  to  be  derived  from  such  installations. 

Every  gas  plant,  whether  it  generates  coal  or  water  gas, 
possesses  boilers,  the  existence  of  which  materially  reduces  the 
first  cost  of  the  electrical  equipment  if  the  company  is  to 
generate  its  own  energy.  The  fact  that  those  gas  plants  which 
have  already  installed  electricity  report  savings  of  from  25 
per  cent  to  50  per  cent,  with  even  a  greater  percentage  decrease 
in  repairs,  shows  the  desirability  of  equipping  existing  gas 
plants  with  electrical  machinery.  - 

With  the  increasing  realizations  of  the  necessity  for  efficient 
and  econorhical  production  of  gas  so  that  it  may  compete  wide¬ 
ly  as  a  household  fuel,  it  is  safe  to  state  that  within  5,  or  at 
least,  10  years,  one  will  scarcely  find  a  gas  plant  in  the  country 
which  does  not  use  electricity  for  both  motor  service  and  illumi¬ 
nation  throughout,  and  many  independent  gas  companies  will 
find  it  both  expedient  and  economical  to  purchase  their  energy 
from  the  local  electric  light  company. 


CENTRAL-STATION  CONSTRUCTION  COSTS  AT 
SALEM,  MASS. 

In  connection  with  a  petition  filed  recently  with  the  Massa¬ 
chusetts  Gas  &  Electric  Light  Commission  for  approval  of  a 
new  issue  of  capital  stock,  the  Salem  Electric  Lighting  Com- 

CONSTRUCTION  COSTS. 


Cost  of  work. . . .  $3,587 

Two  engines.  400  and  600  kw,  floor,  62x38  ft .  1,370 

Two  boilers,  floor,  51x30  ft .  321 

Concrete  coal  run,  19x10  ft.  in  boiler  house .  102 

Iron  stairs  leadinit  from  engine  to  switchboard  room .  682 

Cutting  out  l)oiler  house  door .  17 

Painting  switchtxjard  room .  9 

Concrete  floor  around  1000  kw  engine,  floor,  44x35  ft .  875 

Boiler  house  extension,  56x55  ft.,  one  story  high,  concrete  roof  and 

fireproof  construction  throughout .  7,255 

Wooden  shed,  60x16  ft.,  height  12  ft .  232 

Cost  of  run .  447 


Coal  run.  This  run  is  composed  of  chestnut  standards  alxjut  30  ft. 
high,  on  top  of  which  is  a  platform  for  unloading  and  conveying 
by  barrows  the  coal  supply  for  the  station  from  vessels.  Length 
of  run,  165  ft. 


STEAM  PLANT  MACHINERY  COSTS. 


ing  the  past  nine  years.  Those  expenditures  reached  a  total 
of  $363,762,  and  were  classified  under  real  estate,  steam  plant, 
electric  plant,  overhead  system,  underground  system,  trans¬ 
formers,  meters,  arc  and  Nernst  lamps.  A  brief  outline  of 
these  expenditures  was  given  in  connection  with  an  account  of 
the  hearing  held  by  the  board  on  June  15.  In  the  accompanying 
tables  are  given  a  number  of  selected  items  from  the  com¬ 
pany’s  list  of  expenditures  which  are  suggestive  in  a  general 
way  as  to  the  cost  of  carrying  out  definite  work  in  the  field. 
Only  such  items  are  printed  as  are  specific  in  their  interest  as 
cost  data,  omitting  cents. 

ADDITIONS  TO  POWER  STATION. 

This  work  consisted  of  the  building  of  two  stories  on  the 
east  end  of  the  station,  60  ft.  long  and  14  ft.  wide,  consisting 

APPROXIMATE  DETAILED  COSTS  OF  ACCESSORIES  (PARTIAL  LIST). 


Pipe  covering .  $1,534 

Boiler  grates .  2,057 

Pipe  supports,  platforms  and  erection .  977 

One  No.  10  steam  separator .  270 

Rochester  lubricator .  43 

Gauge  boards  for  400  and  600  kw  sets .  102 

Gauge  board  and  gauges,  1200  kw  engine .  68 

Relief  valve  for  heater  piping . '. .  16 

One  single  cylinder  tank  pump .  215 

One  1-qt.  lubricator .  26 

Screen  in  front  of  canal  to  condenser .  129 

Valve,  Warren  feed  pump .  26 

Steam  pressure  regulator .  50 

One  American  unit  oil  filter .  107 

Damper  regulator .  80 

W’ater  meters  on  boiler  feed  piping .  260 

Washing  machine  for  waste  reclamation .  143 

Oil  tank,  Barr  condenser .  13 

Canal,  10x6x8  ft.,  connecting  condenser  tank  with  river .  500 

Cutting  hole  in  chimney  for  boiler  flue .  16 


of  two  floors,  both  of  concrete,  the  lower  room  being  used 
for  station  auxiliaries  and  apparatus  connected  with  the  switch¬ 
board  in  the  room  above.  The  upper  room  contains  the  com- 

ELECTRIC  PLANT  PARTIAL  LIST  OF  SELECTED  COSTS  (tO  NEAREST 

dollar). 


Total 


Switchboard. 

Twenty  panels,  56  ft.  long,  blue  Vermont  marble  2  in.  thick. . . . 

Circuit  breaker . 

OT  switches . 

Exciter  rheostat . 

Addition  to  switchboard,  completing  panels  3  and  16 . 

Wiring  for  Switchboard. 

Cleats .  $14.40 

Hollow  brick  pipe .  91.20 

Labor  installing  brick  pipe .  65.74 

Rubber  covered  wire .  97.63 

Wire,  etc .  111.84 

Moulding .  43.75 

Labor,  etc .  7.09 

Cable .  179.27 

Machinery  costs. 

One  1 50-hp  motor . 

Compensator . 

One  40-kw  125-vblt  exciter . 

Two  200-kw  belted  generators . 

One  400-kw  direct  connected  generator . 

One  600-kw  engine  driven  generator . 

One  1000-kw  generator  direct  driven . 

Portable  Instruments. 

Two  chronographs . 

Multiplier  for  wattmeter. . . 

Polyphase  wattmeter . 

Portable  voltmeter . 

Test  meter. . . 

Frequency  indicator . 

Portable  wattmeter  and  voltmeter . 

Testing  transformer . 

Wright  demand  indicator . 

Hydrometer . 


$11,500 

200 

460 

248 

3,000 


$611 

$3,600 

235 

2,650 

6,200 

7,625 

9,700 

10,500 

$50 

15 

86 

83 

7 

45 

74 

40 

66 

4 


plete  switchboard,  and  is  provided  with  fire  shutters  on  doors 
and  windows,  with  concrete  roof. 


One  400-kw  McIntosh  &  Seymour  vertical  engine .  $17,268 

“  600  .  “  “  .  20,105 

Erecting  above  engines .  679 

Barr  pump  and  condenser .  1 ,969 

One  1000-kw  vertical  cross-compound  engine .  25,267 

One  1 200-hp  feed  water  heater .  663 

One  3  50-hp  B  &  W  boiler  with  superheater,  less  grates .  4,419 

Warren  feed  pump,  14x12  in.  end  suction,  rubber  valve .  440 

One  special  National  feed  water  heater .  1,130 

Four  3 50-hp  B  &  W  boilers .  18,880 

One  10xl0xl2-in.  single  tank  pump .  256 

One  vacuum  pump  for  Worthington  condenser .  1,300 

Piping  for  engines,  pumps,  boilers,  exhaust,  feed  water,  heater  and 

condenser .  32,662 

Foundations  for  400,  600,  and  1000-kw  engines .  8,426 

"  “  boilers  and  pumps .  5,880 

Engineering  and  freight .  600 


pany  filed  with  the  board  an  unusually  complete  statement  of 
its  expenditures  for  plant  construction  and  improvements  dur¬ 


OVERHEAD  system  increase  cost,  SALEM. 


406  poles,  average  35  ft.  ^  $9.00 . 

52,240  ft.  (5,805  lb.)  No.  6  wire  series  lighting  (a  13  cts.  lb . 

32,908  ft.  (5,485  lb.)  No.  4  alternating  mains . 

128,640  ft.  (32,160  1b.)  No.  2  alternating  secondary  ^  13  cts.  .  .  . 
74,040  ft.  (12,340  lb.)  No.  4  wire,  three  phase  secondary  (d,  13  cts. 
188,342  ft.  (75,336  lb.)  No.  0  wire,  three  phase  primary  ^  13  cts. 

23,716  ft.  (2,635  lb.)  No.  6  wire  10  cts . . 

21,816  glass  insulators  @  5  cts . 

7,270  pole  steps  @  3  cts . 

138  goosenecks  50  cts . 

46  single  pole  lightning  arresters . . 


$3,654.0) 

754.65 

713.05 

4,180.80 

1,604.20 

9,793.68 

263.50 

1,090.80 

218.10 

69.00 

207.00 


As  Stated,  these  figures  are  correct  to  the  nearest  dollar 
unit,  and  include  but  a  portion  of  the  total  expenditures  filed 
by  the  company.  Only  such  items  were  selected  as  might  be 
sufficiently  complete  to  be  of  general  interest. 
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During  about  8%  years  covered  by  the  figures,  hundreds  of 
small  extensions  were  made  upon  the  overhead  system  over  the 
entire  city.  In  this  period  the  company  took  down  30,000  ft. 
of  direct-current  lines,  and  30,000  ft.  of  500-volt,  direct-current 

COST  OF  TRANSFORMERS. 


and  placed  in  use.  Such  coppers  are  very  widely  employed  in 
canning  factories  and  it  was  with  a  view  to  testing  its  heating 
power  and  durability,  as  well  as  to  show  that  it  would  hold 
its  heat  in  the  open  air,  that  an  experiment  was  made  by  the 
Penn  Central  Light  &  Power  Company,  of  Altoona,  Pa.  As 
the  tin  roof  of  the  Wright  School  was  being  repaired  recently, 
the  school  authorities  permitted  the  company  to  give  their  dem¬ 
onstration  on  the  roof  of  the  building.  The  tool  proved  that 
it  could  hold  its  heat  as  well  in  the  open  air  as  indoors,  and  so 
pleased  was  the  tinner  in  charge  of  the  work  of  repairing  that 
he  requested  the  electric  light  company  to  leave  their  wires 
connected  for  the  rest  of  the  day.  As  the  result  of  the  new 
device,  the  tinner  reported  one  of  the  best  day’s  work  ever 
done. 

The  accompanying  engravings  show  the  work  in  progress. 
Where  electricity  is  available  the  electric  soldering  copper 
should  be  a  welcome  substitute  for  the  old  charcoal  stove 
and  overheated  copper ;  on  flat  roofs  and  on  gables  where  a 
stove  is  out  of  the  question  and  where  the  soldering  copper 
must  be  handed  back  every  few  minutes  to  be  heated,  the 
electric  soldering  copper  is  without  an  equal. 


856  single  pole  primary  switches  @  67J  cts.  each .  $575.66 

856  hangers  24  cts.  each .  205 .44 

Freight  and  express  on  above .  139.44 

power  lines,  and  erected  in  their  place  single-phase,  alternating- 
current  lines  and  two-phase,  220-volt,  alternating-current  power 
lines.  The  cost  of  the  increases  in  the  distribution  system  is 
shown  in  the  above  table. 


ELECTRIC  SOLDERING  COPPER  FOR  TINNERS. 


Wiring  and  Illumination 


As  everyone  knows,  soldering  plays  an- important  part  in  the 
tinner’s  business  and  the  tinner  of  the  past  and  of  to-day  has 


ORNAMENTAL  STREET  LIGHTING  AT  FORT 
ATKINSON,  WIS. 


The  City  Water  and  Light  Commission  of  Fort  Atkinson, 
Wis.,  is  installing  a  new  street-lighting  system  on  the  main 
street.  This  system  employs  three-lamp  stand¬ 
ards  of  the  type  illustrated  herewith,  fitted  with  - 

multiple  tungsten  lamps.  The  posts  are  built 

after  the  commission’s  own  ideas  and  in  the  city  ,  ^ 

shops,  the  idea  of  the  commission  being  to  ob- 

tain  a  pole  of  good  appearance  suitable  for  *“  ' 

small  cities  which  cannot  afford  the  more  expen-  1 

sive  and  ornamental  designs  on  the  market. 


LONG  LIFE  OF  TUNGSTEN  SERIES 
STREET  LAMPS.  * 


We  are  indebted  to  Mr.  H.  S.  O’Neill,  super¬ 
intendent  of  the  Bel  Air  (Md.)  Electric  Com¬ 
pany,  for  the  following  data  showing  the  re¬ 
markable  life  of  tungsten  series  street  lamps. 

In  January,  1908,  the  new  management  of  the 
Bel  Air  Electric  Company  installed  within  the 
town  a  series  street  system  comprising  50  40-watt,  series  tung¬ 
sten  lamps.  Radial  reflectors  are  used  with  the  lamps  and  the 
system  is  controlled  by  an  8.8-kw  constant-current  transformer. 


T  ungsten 
Lamp  Post  at 
Fort  Atkin¬ 
son,  Wis. 


Fig.  1 — Soldering  in  a  Difficult  Place, 


always  had  to  carry  with  him  a  small  charcoal  stove  to  heat 
his  soldering  coppers’.  Many  inventors  have  attempted  to  find 


1.  Burned  out  after  life  of  364  hours. 

2.  Broken  "  “  ‘‘  480 

3.  Burned . 924 

4.  1.300  “ 

5.  Broken  2240  “ 

6.  Burned  "  2868  “ 

7.  Broken  3024  “ 

8.  “  3084  •• 

9.  “  4188  •• 

10.  Burned  “  “  “  “  2520  “  (No.  5  renewal) 

11.  .  4956 

12.  "  “  “  “  4380  “  (No.  3  renewal.) 

13.  Burned  out  by  lightning  after  life  of  5508  hours. 

14.  “  "  “  “  ‘‘  “  “  5852  “  (No.  I  renewal.) 

15.  Burned  out  after  life  of  7044  hours.  (.\  new  lamp  added  to  system) 

16.  3432  “ 

17.  “  . .  “  3840  "  (No.  9  renewal.) 

18.  Broken  8340  " 

19.  “  “  “  “  1728  "  No.  16  renewal.) 


Fig.  2 — Soldering  on  Flat  Roof. 

The  lamps  used  are  the  street  series  type  of  tungsten  of  40-cp 
a  soldering  tool  which  would  hold  its  heat  in  the  open  air;  and  5.5-amp  range.  The  system  was  started  Feb.  22,  1908,  and 
but  all  failed  until  the  electric  soldering  copper  was  invented  the  improvement  over  the  old  carbon  lamps  in  favor  of  the  new 


Num¬ 

ber 

Watts 

Cost, 

Each 

1; 

Volts  ' 

Num¬ 

ber 

r '  . . . 

Watts 

1 

Cost, 

Each  ,  Volts 

7 

1,500 

$27.79 

104-208 ' 

14 

20,000 

$162.88  i  104-208 

12 

2,500 

36.34 

8 

2S,000 

191.95 

30 

3,000 

40.61 

20 

30,000 

222.57 

8 

4,000 

48.74 

** 

3 

75,000 

384.00  , 

26 

5,000 

56.86 

*• 

4 

5,000 

63.00  2080-550 

13 

7,500 

76.95 

7 

7.500 

83.25 

35 

10,000 

94.91 

** 

3 

15,000 

146.25  ! 

18 

15,000 

130.82 

6 

50,000 

355.50 

384 
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system  was  immediately  remarked.  A  record  of  each  lamp 
was  kept,  and  also  a  record  of  the  number  of  hours  the  system 
was  in  use,  which  averaged  12  hours  per  day.  The  table  on  the 
preceding  page  gives  a  record  of  the  life  of  the  lamps  up  to 
July  I,  1910. 

Of  the  original  50  lamps  installed  Feb.  22,  1908,  but  13  have 
burned  out  up  to  the  present  time  (July  i,  1910).  Thirty-seven 
have  burned  steadily  10,308  hours  and  are  still  burning  with  no 
apparent  diminution  of  light,  although  the  glass  is  slightly 
blackened  in  some  instances.  Additional  lamps  have  been  added 
to  the  circuit  until  there  are  now  64  in  all. 


A  PORTABLE  PHOSPHORESCENT  PHOTOMETER. 

By  W.  T.  Vivian  and  George  W.  Huey. 

The  portable  photometer  which  is  described  below  is  the  prac¬ 
tical  outcome  of  a  series  of  photometric  investigations  which 
were  carried  out  in  the  Department  of  Electrical  Engineering 
of  the  University  of  Nebraska.  The  problem  undertaken  was 
the  utilization  of  phosphorescent  substances  as  photometric 
standards  of  comparison. 

After  considering  numerous  substances  of  the  above  class 
of  illuminants,  including  both  those  which  shine  by  virtue  of 
the  energy  derived  by  exposure  to  light  and  those  in  which 
chemical  change  is  the  seat  of  activity,  Balman’s  luminous 
paint  was  chosen  as  the  most  feasible  for  the  purpose  in  hand. 
However,  it  is  presumed  that  a  substance  of  the  chemically 
phosphorescent  sort,  such  as  lophin  (C21HMN2)  might  prove 
desirable. 

The  sample  of  Balman’s  paint  used  was  manufactured  ac¬ 
cording  to  the  inventor’s  patents  by  F.  W.  Devoe  &  Company, 


the  intensity  of  the  source  to  which  it  was  exposed.  It  did 
not  depend  upon  the  length  of  time  of  exposure  to  the  light 
source,  since  it  was  found  that  the  intensity  of  discharge,  after 
10  seconds’  exposure,  was  as  great  as  for  any  length  of  time 
of  exposure  up  to  one  hour. 

As  was  to  be  anticipated  from  results  derived  by  other  in¬ 
vestigators  (Ralph  Cusak,  Nature,  June,  1897)  conditions  of 
temperature  during  both  the  acts  of  charging  and  discharging 
the  phosphorescent  with  luminous  energy  were  found  to  be  im¬ 
portant  factors  in  determining  the  light  intensity  produced. 
In  fact,  the  present  writers  found  it  necessary  to  apply  a  special 
expedient  whereby  the  temperature  of  the  phosphorescent  film 
might  be  kept  sufficiently  constant  in  its  action  to  serve  as  a 
practical  standard  of  illumination,  since  the  rise  in  temperature 
of  10  deg.  sometimes  gave  as  high  an  increase  in  light  intensity 
as  150  per  cent.  As  will  be  seen,  the  expedient  referred  to 
was  the  introduction  of  a  tin  receptacle  R,  Fig.  i,  which  has 
one  exterior  side  covered  with  two  coats  of  Balman’s  paint, 
while  the  interior  is  filled  with  chipped  ice  and  water.  Ncrt  until 
this  principle  was  applied  did  we  find  it  possible  to  secure 
photometric  curves  of  decay  of  light  intensity  which  showed 
uniform  and  concordant  results. 

Fig.  2  shows  curves  which  were  obtained  from  a  film  kept 
at  constant  temperature  in  the  above  manner.  The  apparatus 
employed  was  arranged  as  shown  in  Fig.  i,  with  the  exception 
that  the  screw  control  of  the  area  opening  F  is  a  refinement 
since  proposed.  The  photometer,  as  shown  in  Fig.  i,  is  an 
adaptation  of  parts  of  a  portable  photometer  manufactured  by 
Elliott  Brothers,  London.  England,  which  was  found  in  the 
laboratory  equipment  of  the  department.  The  original  photom¬ 
eter  was  equipped  with  a  storage  battery  and  small  incandescent 
lamp  as  photometric  standard.  These  parts  were  removed  and 


New  York  City.  A  rough  qualitative  analysis  showed  calcium 
sulphide  to  be  the  principal  ingredient  Photometric  experi¬ 
ments  with  this  paint  developed  the  rather  surprising  fact  that 
the  intensity  of  the  luminous  discharge  depended  directly  upon 


the  tin  receptacle  substituted  therefor,  its  exposed  side  S 
being  covered  with  two  coats  of  luminous  paint.  The  photom¬ 
eter  box  is  composed  of  wood  with  one  side  hinged,  as  shown 
at  H,  and  the  interior  is  painted  a  dull  black.  The  chamber  C 
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is  separated  from  chamber  B  by  the  partition  A,  through  which 
there  is  a  hole  O  i  in.  square.  In  the  chamber  B  is  placed  a 
small  mirror  M  with  its  center  in  a  horizontal  line  with  the 
center  of  hole  O,  the  plane  of  the  mirror  being  inclined  at  an 
angle  of  45  deg.  to  the  horizontal.  Directly  al»ove  the  center  of 
the  mirror,  through  the  top  of  the  photometer  is  an  open  tube 
T  through  which  the  reflected  light  from  S  through  O  may  be 
seen  in  M.  The  light,  of  which  the  intensity  is  to  be  measured, 
is  received  through  the  variable  opening  V  and  is  then  dif¬ 
fused  by  the  two  ground-glass  plates  P  and  W.  It  then  passes 
through  the  blue-glass  plate  Y,  of  medium  intensity,  onto 
the  rotating  member  N.  It  was  found  necessary  to  employ 
blue  glass  in  this  manner  in  order  to  adapt  the  color  of  the 
light  to  be  measured  to  the  color  of  that  emanating  from  the 
phosphorescent  surface  S.  The  rotating  part  N  consists  of  a 
circular  disk,  half  of  which  is  cut  away,  thus  leaving  two  op¬ 
posed  segments  of  90  deg.  each.  The  upper  surface  of  these 
segments  is  painted  a  dull  white.  The  disk  is  mounted  at  an 
angle  of  45  deg.  with  the  horizontal  so  that  during  a  part  of 
the  rotation  the  segments  do  not  interrupt  the  view  of  M, 
through  T,  while  during  the  rest  of  the  rotation  this  view  is 
intercepted  by  the  segments,  themselves  illuminated  by  the  in¬ 
coming  light  from  V.  N  is  caused  to  rotate  by  a  jet  of  air 
blown  through  a  tube  (not  shown)  onto  five  fan  blades  at¬ 
tached  to  the  under  side  of  the  segments.  It  revolves  at  a 
speed  of  about  1500  r.p.m.  for  the  best  results.  This  speed  was 
estimated  by  means  of  the  musical  tone  produced  when  a  card 
was  held  in  such  a  position  as  to  be  vibrated  by  the  passing 
segments.  It  is  proposed  to  substitute  for  the  air  blast  a 
clock  mechanism  to  produce  the  rotation  of  N. 

To  illustrate  the  manner  of  using  this  photometer,  the  method 
employed  in  obtaining  Curve  D,  Fig.  2,  will  be  described.  The 


Figs.  2  and  3 — Test  Results  Obtained  with  Photometer. 

ice  receptacle  was  removed  from  the  box  and  its  sensitive  sur¬ 
face  exposed  to  bright  sunlight  for  30  minutes.  Having  re¬ 
turned  this  element  to  its  place  in  the  photometer,  and  closed 
the  latter,  the  opening  V  was  opposed  to  the  light  coming  from 
a  carbon-filament  electric  lamp,  which  had  previously  been 
standardized  as  to  candle-power.  The  area  of  the  opening  V 
was,  throughout  our  experiments,  maintained  constant  at  about 
one-fourth  of  a  square  inch.  The  distance  of  the  standard 
lamp  from  the  opening  V  was  now  varied  until  the  outline  of 
the  image  of  the  opening  O,  as  viewed  in  M  through  T,  was  at 
its  point  of  disappearance,  due  to  the  effect  of  the  passing  seg¬ 
ments  of  N,  illuminated  by  the  blue  light  received  from  the 
outside  through  V;  or,  speaking  more  precisely,  a  mean  posi¬ 
tion  for  the  photometer  was  determined  between  the  points  at 
which  the  outline  of  O  appeared  and  disappeared  as  the  dis¬ 
tance  between  the  opening  V  and  the  lamp  was  increased  or  de¬ 
creased.  The  readings  taken  were  those  of  time  after  ex¬ 
posure  ended  and  the  distance  from  V  to  the  standard 
lamp,  and  from  tfiis  data  was  calculated  the  necessary  inten¬ 
sity  of  the  illumination  received  at  V  expressed  in  centimeter- 
candle  units  (for  that  opening  at  V  which  was  used  in  this 


calibration),  required  to  give  a  balance  at  the  observed  time. 
Curves  E  and  F  were  obtained  in  the  same  way  as  Curve  D; 
the  lower  values  obtained  in  Curve  F  being  ascribed  to  the 
fact  that  during  the  30  minutes’  exposure  to  the  sun  the  at¬ 
mosphere  was  somewhat  hazy,  although  no  regular  clouds  in¬ 
tervened.  Points  which  in  Curves  D,  E  and  F  are  found  off 
the  curves  are  believed  to  owe  this  peculiarity  mostly  to  slight 
fluctuations  in  the  voltage  of  the  circuit  to  which  the  standard 
incandescent  lamp  was  attached.  All  exposures  were  made  be¬ 
tween  the  hours  of  10  a.  m.  and  3  p.  m.,  the  sensitive  surface 
being  kept  normal  to  the  sun’s  rays. 

It  will  be  noted  that  the  above  curves  are  plotted  beginning 
at  about  30  minutes  after  completion  of  the  exposure.  This 
is  because  prior  to  this  time  the  decay  of  luminous  intensity 
is  too  rapid  for  satisfactory  observation  or  for  purposes  of 
practical  utility  as  a  standard. 

The  experiments  seem  to  show  that  the  history  of  a  dis¬ 
charge  of  luminous  energy  does  not  affect  the  intensities 
secured  in  a  subsequent  experiment,  although  the  least  period 
of  time  which  intervened  between  discharge  and  charge  was, 
in  this  work,  about  three  hours.  In  the  application  of  this 
photometer  to  practical  purposes  a  curve,  such  as  D,  of  Fig. 

2,  is  first  derived  using  any  convenient  area  of  aperture  I’ 
as  read  off  the  verner  head  at  L;  a  standard  lamp  being 
chosen,  the  chromatic  qualities  of  which,  as  regards  percentage 
of  blue  rays,  are  about  the  same  as  those  of  the  light  which  it 
is  intended  later  to  measure.  In  this  operation  of  calibration, 
since  aperture  V  remains  constant,  the  position  of  the  photom¬ 
eter  with  reference  to  the  standard  lamp  must  be  varied  to 
obtain  a  balance  at  each  successive  period  of  discharge.  The 
curve  is  then  produced' from  the  data  thus  obtained. 

While  no  calibration  curves  were  obtained  from  luminosity 
of  the  phosphorescent  film  produced  by  exposing  it  to  an  arti¬ 
ficial  light,  nevertheless  a  film  was  exposed  by  placing  it  at 
a  distance  of  about  i  ft.  from  a  4S-watt  tungsten  lamp  for  a 
period  of  10  minutes.  The  luminosity  thus  produced  seemed 
comparable  to  that  derived  from  sunlight  and  lasted  about  as 
long. 

After  calibration  the  phosphorescent  is  recharged  and  the 
photometer  may  be  set  up  in  any  locality  where  it  is  desired 
to  ascertain  the  value  of  the  illumination  present.  The  ver¬ 
nier  head  is  then  turned  until  a  balance  is  obtained,  as  already 
described,  and  the  area  of  the  opening  noted,  together  with 
the  time  elapsed  since  exposure  of  the  film  to  the  charging 
medium.  Now,  by  reference  to  the  calibration  curve  D,  the' 
observer  determines  the  intensity  of  the  illumination  about  V, 
which,  with  the  standard  opening  used  during  calibration, 
would  be  required  to  obtain,  a  balance  at  the  time  of  the 
present  observation.  Let  the  area  of  the  standard  opening 
be  denoted  by  A  and  the  intensity  as  just  obtained  by  refer¬ 
ence  to  Curve  D,  by  7.  Let  the  area  of  the  opening  obtained 
in  the  present  observation  be  denoted  by  A'  and  the  intensity 
of  the  illumination  around  it  at  the  observed  time  by  It 
is  desired  to  determine  the  value  of  The  relations  which 
exist  between  these  four  quantities  are  expressed  by  the 
following  formula: 


it  being  understood  that  I  and  7'  refer  to  similar  time  inter¬ 
vals  after  exposure  referred  to  calibration  and  present  experi¬ 
ment,  respectively.  The  above  formula  is,  of  course,  based 
upon  the  assumption  that  the  diffusion  of  the  light  as  it  enters 
through  the  ground-glass  plates  will  cause  the  luminous  inten¬ 
sity  on  N  from  the  source  which  is  being  measured  to  be  pro¬ 
portional  to  the  area  of  the  opening  at  V.  7'  may,  therefore, 
be  calculated  or  it  may  be  found  graphically  by  reference  to 
such  curves  as  are  shown  in  Fig.  3.  Each  of  these  curves 
refers  to  a  certain  value  of  7,  its  co-ordinates  being  A'  and  7', 
the  curve  haviftg  been  derived  from  the  formula  above  given. 
As  an  example,  in  determining  a  certain  illumination  by 
means  of  an  observation  taken  40  minutes  after  exposure,  bal¬ 
ance  is  obtained  for  opening  A'  equal  to  0.5  sq.  in.  Now  by 
reference  to  Curve  D  it  is  found  that  after  40  minutes  7  = 
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nets,  closes  the  cylinder  exhaust  and  opens  the  inlet,  and  the 
contact  springs  are  rapidly  driven  forward  until  an  idle  ex¬ 
tension  circuit  is  found.  This  is  evidenced  by  its  circuit  condi¬ 
tions  as  found  when  the  spring  connected  with  the  upper  or 
search  magnet  wij^ding  reaches  it.  The  result  is  an  energiza¬ 
tion  of  this  latter  magnet,  which  drops  its  pawl  into  the  cor¬ 
responding  tooth  and  draws  the  line  contact  springs  <k>wn  upon 
the  contacts.  At  the  completion  of  the  call  the  line  relay  re¬ 
leases,  the  cylinder  exhausts  and  the  spring  returns  the  car¬ 
riage  home. 

In  Mr.  Kellogg’s  system,  similarly  the  call  distributer  starts 
from  zero  and  selects  the  first  idle  cord  circuit.  The  cord  cir¬ 
cuits  are  arranged  by  positions  and  a  predetermined  number 
of  positions  is  associated  with  a  predetermined  number  of  sub¬ 
scribers’  lines.  Each  distributer  traces  its  way  over  the  cords 
of  the  first  position  of  the  group,  and  then  the  second,  and  so 
on  till  it  finds  an  idle  one  to  which  to  connect  the  call.  It 
will  be  seen  that  by  this  means  one  position  is  loaded  until 
busy  and  only  straggling  overflow  calls  reach  the  second.  As 
the  load  increases  the  working  positions  must  be  covered  one 
after  another.  To  provide  for  emergency  loads  an  overflow 
position  is  arranged  as  the  final  one. 

RECEIVER. 

Mr.  W.  F.  Taylor,  of  Brookline,  Mass.,  is  the  patentee  of 
a  receiver  having  within  itself  the  hook-switch  elements  to 
perform  the  necessary  circuit  changes.  A  small  manually 
operated  lever  arm  *  serves  to  drive  the  switch  blades.  The 
lloltzer-Cabot  Electric  Company  has  been  assigned  Mr.  Tay¬ 
lor’s  patent. 


0.000142  centimeter-candle  units.  Then,  from  the  curve  in 
Eig.  3  marked  7  =  0.000142,  is  obtained  7' =  0.000071  cen¬ 
timeter-candles,  since  A'  was  found  to  be  0.5  sq.  in.  in  the 
observation  under  consideration. 

Assuming  the  phosphorescent  body  to  be  constant  in  its  be¬ 
havior  when  kept  at  a  constant  temperature  of  o  deg.  C.  by 
the  application  of  melting  ice,  the  maximum  probable  error  due 
to  observation  under  the  circumstances  imposed  by  this 
photometer,  namely,  low  intensity  and  a  filtered  component  of 
blue  light,  was  computed  frbm  data  received  from  26  obser¬ 
vations.  It  was  found  that  this  error  was  not  in  excess  of 
8  per  cent.  This  figure  also  includes  the  effect  of  an  un¬ 
avoidable  fluctuation  in  voltage  in  the  circuit  which  supplied 
the  standard  lamp  used  for  purposes  of  calibration,  which 
were  of  sufficient  magnitude  to  somewhat  influence  all  of  the 
results. 


NEW  TELEPHONE  PATENTS 


TELEPHONE  REPEATER. 

In  perfecting  the  telephone  repeater  one  of  the  requirements 
has  been  to  devise  a  receiving  part  accurately  sensitive  to 
minute  incoming  power  to  drive  a  transmitter  capable  of 
handling  the  large  reinforcing  currents.  This  has  in  reality 
been  found  a  rather  narrow  margin  to  work  to,  and  to  advance 
the  limits  of  successful  working  Mr.  N.  G.  Warth,  of  Colum¬ 
bus,  Ohio,  has  patented  what  might  be  called  a  “two-stage”  re¬ 
peater.  He  i)roposes  to  use  as  first-stage  instrument  a  sen¬ 


Letter  to  the  Editor 


The  Radiation  Laws  of  Metals, 


To  the  Editor  of  .Electrical  World: 

Sir: — In  an  article  in  your  issue  for  May  19  attention  was 
called  by  the  undersigned  to  the  fact  that  in  the  visible  spectrum 
it  has  thus  far  been  impossible  to  detect  a  variation  in  the 
optical  constants  of  metals  with  a  variation  in  temperature. 

In  the  interesting  contribution  by  Dr.  E.  P.  Hyde,  in  your 
issue  for  June  25,  the  observed  constancy  of  the  ratios  of  the 
candle-powers  of  tungsten  against  carbon  was  taken  as  show¬ 
ing  no  temperature  coefficient  of  emission,  while  for  osmium 
the  ratios  are  not  quite  constant,  thereby  indicating  a  prob¬ 
able  temperature  coefficient,  which  is  in  accordance  with  the 
results  of  other  observers.  The  danger  of  a  too  free  indulg¬ 
ence  in  mathematical  deductions,  in  which  the  physical  facts 
seem  to  be  overlooked,  is  indicated  by  the  derivation  of  two 
values  of  o  depending  upon  the  radiation  formula  (Wien  or 
Planck)  employed.  Experimentally  there  can  be  only  one  value 
of  ff  for  a  black  body,  which  is  =  5.3  X  io*“  watt  per  square 
centimeter.  For  a  metal,  which  has  a  high  temperature  coeffi¬ 
cient  of  emissivity,  the  <r  (emissivity  per  unit  area)  will  de¬ 
pend  upon  the  temperature,  and  will  require  a  rigid  definition, 
just  as  is  true  of  the  resistivity.  The  suggestion  is  made  that 
the  constant,  C2,  might  be  considered  variable,  which  is  reason¬ 
ing  in  a  circle  for  Cj  =  ®  Xmaj;  T  experimentally,  and  since  Ci 
did  not  enter  into  the  equations  used  by  the  writer,  that  con¬ 
stant  was  not  discussed.  Of  course,  C2  varies  if  the  above 
equation  is  true.  In  the  equations  used  by  the  writer,  the 
constant  “  is  the  only  one  not  involving  the  temperature,  and 
other  factors  difficult  to  determine. 

For  metals  the  physical  facts  are ; 

(1)  An  extraordinary  variation  in  their  reflectivity  from  the 
visible  to  about  2  m,  beyond  which  point  the  reflectivity  in¬ 
creases  but  slowly  with  wave-length. 

(2)  A  small  temperature  coefficient  of  emissivity  from  the 
visible  to  3  m,  beyond  which  point  the  temperature  coefficient 
increases  rapidly  with  wave-length. 

(3)  For  the  black  body  the  position  of  maximum  emission 
in  the  spectral  energy  curve  shifts,  with  rise  in  temperature, 
toward  the  short-wave  lengths  by  a  fixed  amount,  because  only 


Fig.  1 — Warth  Repeater. 

sitive  receiving  element  coupled  to  a  low-power  transmitter. 
This  is  a  very  accurate  but  low-current  transmitter  approach¬ 
ing  the  old  Blake  type.  A  diaphragm  is  dispensed  with,  the 
metallic  button  carrying  a  magnetic  mass  within  the  field  of  the 
receiver.  This  accurate  transmitter  is  connected  to  the  receiv¬ 
ing  clement  of  the  second-stage  instrument  through  an  inter¬ 
mediate  battery.  The  strong  motions  of  this  receiver  drive 
the  retransmitting  transmitter  with  its  heavy  parts.  Fig.  l 
shows  the  two  elements  side  by  side. 

SEMI  AUTOMATIC  SYSTEMS. 

Under  this  heading  fall  the  call-distributing  system  of  Mr. 
L.  D.  Kellogg,  whose  patent  has  been  assigned  to  the  Kellogg 
Switchboard  &  Supply  Company,  and  the  call-distributing  ap- 


Fig.  2— Christensen  Call  Distributing  Switch. 

paratus  and  system  of  Mr.  P.  V.  Christensen,  of  Copenhagen. 

In  this  latter  system  the  apparatus  shown  in  Fig.  2  is  em¬ 
ployed.  As  shown  in  the  sectional  view,  an  air  cylinder  is  used 
as  the  driving  mechanism,  and  a  coil  spring  as  the  return  power. 
When  a  call  arrives,  the  line  relay,  the  lower  of  the  two  mag- 
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the  temperature  enters  the  problem  and  T  =  constant. 
Furthermore,  the  height  of  the  maximum  emission  increases 
by  a  fixed  amount,  Emax  =  BT^.  The  total  radiation  progres¬ 
ses  as  5  =  ffT®.  The  constants  a  and  Ci  are  concerned  in  the 
slope  of  the  spectral  energy  curve,  while  defines  the  total 
emissivity  per  unit  area  of  the  radiator. 

In  the  pure  metals  the  variation  in  Emax  and  "f^max  will  be 
affected  by  (i)  and  (2),  and,  as  already  mentioned  in  a  previ¬ 
ous  communication,  these  formulas  just  mentioned  must  be 
modified  to  take  account  of  these  facts. 

The  cause  of  the  constancy  of  as  found  by  Dr.  Hyde,  and 
of  its  variability  as  found  by  myself,  is  probably  due  to  the 
fact  that  the  former  worked  in  a  very  limited  region  of  the 
visible  spectrum,  with  X,  and  \  close  together  (and  the  same  at 
different  temperatures),  and  where  no  temperature  coefficient 
of  emissivity  has  yet  been  definitely  established.  On  the  other 
hand,  the  writer  worked  in  the  infra-red,  where  \  and  ^max 
are  far  apart,  and  where  ^max  is  different  for  different  tempera¬ 


tures.  Furthermore,  the  ^mox  is  affected  by  a  temperature  co¬ 
efficient  of  emission,  and  by  a  rapid  change  in  emissivity  due 
to  a  rapid  ^ariation  in  reflecting  power,  especially  in  the  region 
of  I  to  1.5  w.  It  seems  to  the  writer  that  the  constancy  (or 
variation)  in  the  ratios  on  the  color-match  test,  is  really  a 
test  of  the  constancy  of  the  optical  constants  with  variation  in 
temperature. 

It  does  not  appear  that  we  are  contributing  anything  new 
to  what  was  found  in  Germany  from  10  to  15  years  ago, 
when  it  was  concluded  that  the  Wien  equation  does  not  apply 
to  the  black  body,  in  which  the  composition  of  the  energy 
emitted  is  independent  of  the  material  forming  the  radiating 
enclosure;  and  if  these  spectral  radiation  formulas  do  not 
apply  to  such  a  radiator,  we  can  hardly  expect  them  to  apply 
(except  perhaps  at  some  one  temperature,  which  does  not  ap¬ 
pear  very  probable)  to  substances  affected  by  the  conditions 
(1)  and  (2)  mentioned  in  the  preceding  paragraph. 

Washington,  D.  C.  W.  W.  Coblentz. 
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Generators,  Motors  and  Transformers. 

Dynamo  Brushes. — In  a  description  of  British  exhibits  at  the 
Brussels  exposition  the  “Morganite”  dynamo  brush  is  noticed. 
The  material  is  purest  plumbago,  which  is  not  subjected  to  a 
high  temperature,  and  the  brush  is  made  in  layers  in  such  a 
way  as  to  ensure  high  conductivity  “in  the  direction  of  the 
external  circuit,”  but  a  resistance  eight  times  as  great  in  the 
cross-direction.  Metal  tops  and  flexible  leads  can  be  embedded 
during  the  manufacture,  since  the  material  is  not  exposed  to 
a  high  temperature.  The  flexible  after  being  drawn  through 
the  filleted  hole  in  the  metal  top  is  spread  out  and  pressed  into 
intimate  contact  with  the  metal  top  through  a  thin  sheet  of 
copper,  no  solder  being  employed.  In  the  “link-three”  brushes 
the  resistance  is  high  on  the  one  side  and  low  on  the  other  to 
facilitate  sparkless  commutation.  Lightning  arresters  made  by 
the  same  company  consist  of  fireproof  insulating  material, 
grooved  in  zigzag  on  the  surface,  the  grooves  being  filled  with 
a  special  grade  of  carbon  powder  and  the  terminals  being  con¬ 
nected  with  carbon  blocks  having  copper  flexibles  embedded  in 
them. — Lond.  Eng'ing,  July  22. 

Transformers. — E.  G.  Reed. — An  illustrated  article  on  some 
features  in  the  design  and  application  of  transformers.  Large 
low-voltage  units  should  be  built  of  the  shell  type  and  small 
high-voltage  units  of  the  core  type.  The  dividing  line  in  each 
voltage^ class  comes  at  larger  and  larger  sizes  as  the  voltage 
increases.  Each  class,  therefore,  has  a  perfectly  legitimate 
field  and  neither  is  adapted  for  universal  application.  In  a 
comparison  of  transformers  that  have  magnetic  circuits  without 
gaps  with  those  having  magnetic  circuits  made  up  of  a  number 
of  segments  and  different  relative  positions  of  the  gaps,  it  is 
shown  that  a  very  careful  study  of  these  points  is  highly  im¬ 
portant.  Since  the  effect  of  the  number  of  joints  and  their 
position  becomes  most  important  at  the  point  of  saturation,  the 
most  advantageous  positions  must  be  secured.  This  is  especially 
important  with  modern  special  grades  of  steel  which,  while 
giving  a  lower  iron  loss,  are  “more  prone  to  eccentric  be¬ 
havior.”  Impregnation  of  transformer  windings  is  now  quite 
general,  and  the  successful  operation  of  modern  transformers 
is  largely  due  to  the  improved  quality  of  the  gums  used.  Uni¬ 
form  penetration  and  thorough  drying  are  absolutely  necessary. 
— Elec.  Jour.,  August. 

Reluctance  of  the  Joints  in  Transformers. — Kunziger. — If 
the  laminated  iron  core  of  a  transformer  is  formed  alternately 
of  layers  of  stamped  iron  sheets  arranged  according  to  diagram 
I  and  diagram  2  respectively  of  Fig.  i,  it  is  often  assumed  that 
the  whole  magnetic  flux  passes  in  each  layer  longitudinally 
through  each  stamped  iron  piece,  then  through  the^air-gap  ^  of 


the  joint  into  the  next  piece,  etc.,  so  that  the  combined  reluctance 
of  the  joints  of  the  transformer  core  is  assumed  to  be  4X/n  1 1, 
when  n  is  the  number  of  layers,  /  the  width  of  each  iron  piece 
(see  Fig.  i)  and  t  its  thickness.  Since  the  denominator  repre¬ 
sents  the  cross-section  of  the  iron  core,  it  would  follow  that 
for  a  transformer  of  given  dimensions  the  reluctance  Ri  de¬ 
pends  only  on  X,  but  not  on  the  number  of  layers  making  up 


X 

1 
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Fig.  1 — Arrangement  of  Transformer  Joints. 

the  iron  core.  However,  this  number  has  an  important  effect, 
since  part  of  the  magnetic  flux  can  avoid  and  pass  around  the 
air-gap  X  by  passing  from  one  layer  into  the  adjoining  layer, 
thus  forming  n  —  i  side  paths  having  a  total  reluctance  Rj  in 
parallel  with  the  magnetic  circuit  of  the  reluctance  Ri.  Thus 
the  total  reluctance  of  the  iron  core  is  R  =  RiRi/ (Ri Rj) . 
It  is  easily  seen  that  for  a  transformer  of  given  dimensions 
this  value  becomes  very  nearly  Ri  when  n  decreases;  the  flux 
passing  through  the  air-gap  X  is  then  negligible  and  it  is  useless 
to  try  to  reduce  X  by  special  construction. — Bull,  de  ITnst.  Elec. 
Montefiore,  No.  2,  1910;  abstracted  in  La  Technique  Moderne, 
July. 

Leakage  Reactance. — J.  Rezelman. — A  further  mathematical 
article  in  which  the  author  continues  his  investigations  into  the 
leakage  of  the  windings  of  alternating-current  machines.  Cer¬ 
tain  corrections  are  made  in  his  former  formulas  to  make  the 
results  more  general.  The  leakages  of  numerous  machines 
have  been  carefully  analyzed  and  the  results  are  given.  Bar 
windings  are  also  dealt  with.  The  article  is  to  be  continued. — 
Lond.  Electrician,  July  22. 

Rotary  Converters. — A  note  on  a  recent  British  patent 
(11,956,  1909;  July  14,  1910)  of  Miles  Walker  (British  West- 
inghouse  Company).  In  Order  to  admit  of  rocking  the  brushes 
over  a  wide  arc  without  sparking,  so  as  to  vary  the  pressure 
on  the  direct-current  side,  the  main  poles  are  divided  into  two 
portions  by  cutting  away  the  pole-face  for  a  short  portion  of 
the  arc.  At  this  part,  where  the  gap  is  large,  a  uniform  weak 
field  is  obtained,  proportional  to  the  load,  owing  to  the  effect 
of  the  series  winding,  and  this  ensures  good  commutation. 
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The  brushes  are  so  placed  that  the  e.m.f.  generated  by  this  flux 
assists  or  opposes  the  main  e.m.f. — Lond.  Elec.  Eng’ing,  July  21. 

Motor-Generator  for  Searchlamps. — An  illustrated  descrip¬ 
tion  of  a  motor-generator,  brought  out  by  a  British  company, 
for  operating  searchlamps,  cinematograph  projectors,  etc.  The 
generator  is  of  special  design ;  the  current  is  taken  from  brushes 
displaced  90  deg.  from  the  ordinary  brushes  which  are  short- 
circuited.  The  connections  are  such  that  the  arc  current  is  the 
sum  of  the  generator  and  motor  currents,  and  the  reactions 
between  the  armature  and  the  field  are  so  adjusted  that  a  prac¬ 
tically  constant  current  is  delivered  under  all  conditions  of  the 
arc. — Lond.  Elec.  Eng’ing,  July  21. 

IVindings. — G.  I.  Stadeker. — In  a  continuation  of  his  long 
illustrated  serial  on  windings  of  dynamo-electric  machinery  the 
author  deals  with  small  induction  motors,  both  single  phase  and 
polyphase,  of  the  skein-wound  type. — Elec.  Jour.,  August. 

Lamps  and  Lighting. 

Osram  Lamps  for  Street  and  Station  Lighting. — Remane. — 
Letters  of  inquiry  were  sent  to  1600  German  electricity  stations. 
One  thousand,  two  hundred  and  ninety  replied  and  of  these  484 
used  osram  lamps  for  street  lighting,  the  total  number  of  osram 
lamps  being  33,643,  with  an  aggregate  candle-power  of  1,640,000 
hefner  candles.  Fifty  per  cent  of  these  are  220-volt  lamps. 
As  to  the  candle-power  of  the  lamps  1.9  per  cent  are  i6-cp 
lamps,  10  per  cent  25-cp,  20  per  cent  32-cp,  2.1  per  cent  40-cp, 
60  per  cent  50-cp,  while  the  balance  are  lamps  of  higher  candle- 
power.  For  the  lighting  of  railway  stations,  etc.,  the  “intensive 
osram  lamp”  of  from  too  to  1000  hefner  candles  has  entered 
into  competition  with  arc  lamps.  In  the  station  of  Charlotten- 
burg  36  alternating-current  arc  lamps  of  12  amp  were  formerly 
used ;  they  have  been  replaced  by  90  osram  lamps,  of  which  86 
have  an  output  of  100  hefner  candles  and  four  of  200  hefner 
candles.  The  saving  of  power  is  5  kw,  and  if  the  savings  in 
electrodes,  repairs,  wages,  etc.,  are  taken  into  account,  there  is 
a  total  saving  of  $700  per  year.  In  another  railway  station,  in 
Erfurt,  91  arc  lamps,  consuming  32  kw,  were  replaced  by  89 
osram  lamps  of  50  cp,  70  of  100  cp,  20  of  200  cp,  and  one  of 
400  cp,  all  being  220-volt  lamps.  The  power  consumption  is  now 
16  kw,  so  that  the  saving  is  50  per  cent.  Even  in  mines  where 
it  is  subjected  to  strong  vibrations  the  osram  lamp  has  proven 
very  successful.  The  author  finally  gives  data  from  practical 
experience  to  show  that  the  use  of  small  transformers  and 
low-voltage  metallic-filament  lamps  (14  volts)  does  not  result 
in  a  saving  of  energy. — Bull,  di  Schweiz.  Elek.  Ver.,  No.  6, 
1910;  abstracted  in  Elek.  und  Masch.  (Vienna),  July  17. 

Alternating-Current  Flame  Arc  Lamps. — P.  Hogner. — An  ac¬ 
count  of  experiments  in  which  the  author  studied  the  effect  of 
voltage  wave  form  and  of  frequency  on  candle-power  and 
specific  power  consumption  of  alternating-current  flame  arc 
lamps.  He  finds  that  alternators  with  a  steeply  ascending  volt¬ 
age  curve  are  advantageous  for  the  operation  of  flame  arc 
lamps,  since  the  candle-power  is  higher  and  the  watts  per  can¬ 
dle-power  less  than  with  a  slowly  ascending  voltage  curve.  In 
a  similar  way  the  higher  the  frequency,  the  higher  the  candle- 
pow’er  and  the  smaller  the  specific  power  consumption.  For  a 
certain  iio-volt  machine  with  steeply  advancing  voltage  curve 
operating  two  flame  arc.  lamps  (“yellow  electrodes”  in  series 
with  an  inductance  coil)  the  lower  hemispherical  candle-power 
was  1880  cp  for  25  cycles,  2300  cp  for  50  cycles,  2660  cp  for  too 
cycles,  the  specific  power  consumption  was  0.217  watt  per  lower 
hemispherical  candle-power  for  25  cycles,  0.18  for  50  cycles, 
and  0.16  for  100  cycles. — Elek.  Zeit.,  July  21. 

Searchlamps. — Bochet. — In  modern  searchlamps  metallic 
parabolic  mirrors  plated  with  gold  are  used.  With  mirrors 
1-5  ni  (s  ft.)  in  diameter,  it  is  possible  to  make  observations  to 
a  distance  of  5  km  (3  miles).  The  illumination  is  21  lux  at  a 
distance  of  3  km  (iJ4  miles)  and  7  lux  at  a  distance  of  5  km 
(3  miles).  Details  are  given  of  the  two  systems  of  Breguet 
and  Sautter-Harle  &  Company  which  are  used  in  the  French 
navy. — Bull.  Soc.  Internat.  des  Elec.^  May,  1910;  abstracted  in 
Elek.  und  Masch.  (Vienna),  July  17. 

Sorting  Incandescent  Lamps. — K.  Keil. — An  illustrated  trans¬ 


lation  of  his  German  paper,  recently  noticed  in  the  Digest,  on 
an  improved  method  of  sorting  incandescent  lamps,  by  testing 
at  a  certain  voltage  and  making  use  of  the  characteristic  curves 
giving  the  candle-power  and  the  watts  per  candle-power  as 
functions  of  the  voltage. — Lond.  Electrician,  July  22. 

Generation,  Transmission  and  Distribution. 

French  Hydroelectric  Station. — P.  Bourguignon. — A  descrip¬ 
tion  of  the  water-power  plant  of  Montcherrand,  which  utilizes 
the  falls  of  the  Orbe  River  between  the  towns  of  Cleens  and 
Montcherrand,  with  some  additional  water-powers.  The  hy¬ 
draulic  and  electric  equipment  is  described  at  great  length,  with 
numerous  detail  drawings.  There  are  four  2000-hp  alternators 
with  stationary  armature  and  rotary  field.  Three  of  them  are 
designed  to  give  either  three-phase  currents  with  a  power  factor 
of  0.75  during  24  hours  for  power  purposes  or  single-phase  cur¬ 
rent  with  unity  power  factor  for  four  consecutive  hours  for 
lighting.  The  voltage  is  13,500,  whether  single-phase  or  three- 
phase.  The  switchboard  and  wiring  arrangement  is  described 
in  detail.  A  large  part  of  the  load  is  electrochemical. — La 
Houille  Blanche,  July. 

Electricity  in  Mines. — W.  Philippi. — An  abstract  of  a  paper 
read  before  the  International  Mining  Congress  at  Diisseldorf. 
After  a  short  introduction  regarding  the  extension  of  the  ap¬ 
plication  of  electrical  machinery  in  mines  in  Germany,  atten¬ 
tion  is  first  paid  to  the  question  of  the  most  economical  gen¬ 
eration  of  electrical  energy,  and  the  w’ays  of  reducing  the 
generating  costs  in  mines  are  mentioned.  In  connection  with 
the  details  of  electric  mining  machinery,  the  small  underground 
installations,  such  as  for  lighting,  boring,  coal  cutting,  and, 
further,  for  small  hoists,  are  first  treated.  The  advantages  of 
the  electrically  driven  boring  machines  as  compared  with  those 
using  compressed  air  as  motive  power  are  gone  into  to  some 
extent.  The  chief  part  of  the  paper  deals  with  pumping  plants, 
ventilators  and  large  winding  engines.  LTnder  the  first- 
mentioned  subject,  special  attention  is  given  to  the  sinking 
pumps,  on  account  of  the  particular  advantages  which  electricity 
possesses  as  motive  force  for  these.  The  stationary  pumps  are 
divided  into  electrically  driven  plunger  pumps  and  electrically 
driven  high-pressure  rotary  pumps.  The  advantages  and  dis¬ 
advantages  of  the  two  types  are  shown  in  detail.  As  regards 
the  ventilators,  the  chief  attention  is  now  given  to  the  problem 
of  finding  means  of  regulating  the  quantity  of  air,  and  in  con¬ 
nection  with  this  problem  the  interest  centers  about  the  method 
of  regulating  by  means  of  converters,  whereby  the  energy  at 
present  wasted  in  regulating  by  means  of  a  resistance  inserted 
in  the  rotor  circuit  is  utilized.  A  considerable  improvement  in 
the  efficiency,  combined  with  reduced  rotative  speed,  is  hereby 
obtained.  The  important  subject,  the  main  shaft  winding  ma¬ 
chine,  is  viewed  from  the  point  of  safe  working,  first  cost  and 
running  expenses.  In  spite  of  the  endeavors  to  find  other  ar¬ 
rangements,  only  installations  after  the  Ward  Leonard  system 
can  as  yet  be  regarded  as  in  every  respect  irreproachable.  The 
most  important  details  in  connection  with  the  question  of  safe 
working  are  mentioned,  and  some  particulars  are  given  demon¬ 
strating  the  reliability  hitherto  attained  in  this  direction.  As 
regards  the  first  cost,  it  is  important  that  a  thorough  compari¬ 
son  be  made  with  other  systems.  The  points  which  hereby 
come  in  question  are  discussed  to  some  extent,  and,  at  the  same 
time,  the  question  of  placing  the  winding  engine  in  the  hoisting 
framework  is  particularly  treated.  Under  running  expenses 
particulars  are  given  illustrating  the  degree  of  efficiency  at¬ 
tained  by  Ilgner  installations,  whereby  the  most  important  facts 
are  the  average  yearly  results  obtained  on  the  basis  of  reports 
from  the  managing  departments  of  mines.  The  reasons  of  the 
economical  superiority  of  the  electrical  winding  engines,  par¬ 
ticularly  those  of  the  Ilgner  type,  are  pointed  out  and  ex¬ 
plained. — Supplement  to  Lond.  Elec.  Eng’ing,  July  7. 

Use  of  Low-Grade  Fuels. — Dobbelstein. — A  paper  read  be¬ 
fore  the  International  Metallurgical  Congress  in  Diisseldorf  in 
which  the  author  considered  the  question  of  burning  coal  of 
the  following  kinds;  i.  Coarse  coal,  with  up  to  50  per  cent  ash 
and  up  to  20  per  cent  water,  (a)  with  high  volatile  matter,  (b) 
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with  small  volatile  matter.  2.  Fine  coal,  with  up  to  about  40 
per  cent  ash  and  up  to  30  per  cent  water,  (a)  with  high  vola¬ 
tile  matter,  (b)  with  small  volatile  matter.  3.  Coke  breeze 
(fine  coke)  with  up  to  30  per  cent  ash  and  up  to  20  per  cent 
water.  The  Essen  Boiler  Inspection  Society  with  the  Dortmund 
Mining  Society  contributed  a  fund  to  investigate  the  possible 
use  of  these  materials.  The  projected  gas-producer  tests  have 
not  yet  been  made,  but  the  boiler  tests  have  been  completed  with 
valuable  results.  A  simple  rule  for  comparing  the  values  of 
different  fuels  was  arrived  at;  namely,  the  values  in  pfennigs 
(i  pfennig  =  0.25  cent)  per  ton  equals  the  calorific  power  di¬ 
vided  by  the  per  cent  of  ash  plus  half  the  per  cent  of  water  in 
the  coal.  The  quotients  express  with  satisfactory  accuracy  the 
relative  industrial  values  of  the  respective  fuels.  If  briquetted, 
they  should  be  pressed  into  small  cylinders  2  in.  in  diameter  by 
2  in.  long,  which  quickly  become  ignited  and  stay  together,  while 
larger  briquettes  warm  up  so  slowly  that  the  pitch  escapes  as 
they  fall  to  pieces.  Use  should  be  made  of  tar-pitch  residues, 
which  can  be  bought  in  Germany  for  about  9  marks  ($2.25) 
per  ton.  Coke  breeze  was  likewise  burned  on  a  perforated 
grate  with  blast  and  by  the  Praesto  firing.  The  Praesto  firing 
showed  up  cheapest  and  most  effective,  giving  i  ton  of  steam 
for  0.98  mark  (24.5  cents),  and  evaporating  nearly  23  kg  of 
water  per  hour  per  square  meter  (4.5  lb.  per  square  foot)  of 
heating  surface.  Experiments  with  the  poor,  coarse  fuels  or 
ordinary  grates  showed  that  in  many  cases  it  was  more  advan¬ 
tageous,  regarding  cost  per  ton  of  steam  produced,  to  use  the 
poor  fuel  rather  than  ordinary  good  fuel. — Met.  and  Client. 
Eng’ing,  August. 

Austrian  Hydroelectric  Stations. — The  complete  utilization  of 
the  power  available  from  the  Traun  Falls  plant  and  the  plant 
of  St.  Wolfgang  hassled  to  the  development  of  two  additional 
water-powers  on  the  Offensee  and  Schwarzensee.  The  total 
rating  of  these  four  hydroelectric  plants  is  at  present  9200  hp. 
They  are  operated  in  parallel  on  a  distribution  network  456  km 
(275  miles)  in  length,  of  which  350  km  (210  miles)  are  high- 
tension  line  with  a  2S,o6o-volt  transmission  e.m.f.  This  is  the 
most  extended  transmission  system  in  Austria.  The  total  con¬ 
nections  at  the  end  of  1909  were  1760  hp  in  lamps  and  6300  hp 
in  motors.  During  1909  the  four  works  produced  20,641,523 
kw-hours  (against  11,571,216  in  1908).  The  capital  invested  is 
$1,200,000  and  a  dividend  of  7.5  per  cent  was  paid  last  year. 
Details  are  given  of  the  equipment  of  the  two  new  plants. — Elek. 
und  Masch.  (Vienna),  July  17. 

Installations,  Systems  and  Appliances. 

Electricity  in  Agriculture. — H.  Wallem. — In  a  continuation 
of  his  long  illustrated  paper  the  author  discusses  accessories  of 
the  electric  plow  (wiring,  feeder  points,  transformers,  etc.). 
Illustrations  are  given  of  the  electric  plow  and  of  the  trans¬ 
portable  transformer.  A  discussion  of  farm  railroads  and  of 
the  conditions  of  their  advantageous  use  follows,  with  notes  on 
the  use  of  the  electric  motor  for  hoisting,  drying  and  irrigation. 
Finally,  the  total  power  requirement  of  a  farm  of  2000  morgen 
(1260  acres)  is  estimated  and  a  diagram  is  given  showing  the 
distribution  of  the  power  requirement  over  the  whole  year. 
The  load  is  very  high  in  October  and  November,  has  two  lower 
maxima  about  April  and  August,  and  is  otherwise  very  low. 
The  total  annual  energy  requirement  per  morgen  (i  morgen 
=  0.63  acre)  for  farms  about  1000  morgen  is  from  25.1  to  29.5 
kw-hours,  when  electricity  is  used  for  threshing  and  plowing 
(besides  lighting  and  small  motor  operation)  ;  it  rises  to  from 
28.1  to  33.5  kw-hours  when  an  electric  road  of  5  km  (3  miles) 
total  length  is  built,  and  to  from  38  to  60  kw-hours  when  a 
drying  plant  is  erected.  The  article  is  to  be  concluded. — Elek. 
Zeit.,  July  21. 

Convention. — An  account  of  the  recent  eighth  annual  con¬ 
vention  of  the  Association  of  Electrical  Installation  Firms  in 
Germany.  It  was  held  in  Leipzig  from  July  25  to  29,  Mr.  G. 
Montanus  being  president.  At  present  450  German  installation 
firms  are  members  of  the  association.  One  of  the  chief  dis¬ 
cussions  dealt  with  the  monopolistic  tendency  of  transmission 
and  distribution  stations  in  agricultural  districts,  which  was 


pointed  out  to  be  antagonistic  to  independent  installation  firms. 
— Elek.  Am.,  July  17. 

Wires,  Wiring  and  Conduits. 

Underground  Conduit  Construction  for  Large  Transmission 
Lines. — E.  N.  Lake. — A  paper  read  before  the  Western  Asso¬ 
ciation  of  Engineers.  The  author  discusses  many  details  of 
conduit  construction  and  manhole  fittings  and  finally  makes  the 
following  recommendations  for  any  new  underground  conduit 
construction  in  any  large  distribution  system.  Absorption  tests 
should  be  made  upon  the  ducts  and  an  absorption  requirement 
included  in  the  duct  specification.  Square-bore  single  duct 
should  be  used  for  the  standard  construction.  A  rigid  ad¬ 
herence  to  a  definite  plan  of  staggering  the  joints  should  be 
enforced.  All  voids  between  ducts,  especially  at  corners,  should 
be  thoroughly  filled  with  mortar  and  concrete.  It  is  recom¬ 
mended  to  order  all  future  duct  without  outside  corners  made 
on  not  greater  than  radius,  and  to  install  present  form  of 

duct  in  longitudinal  tiers,  separated  by  a  substantial  layer  of 
concrete  for  important  lines.  For  extra  important  lines,  or 
high-tension  lines,  round-bore  duct  with  horizontal  and  vertical 
concrete  separation  is  recommended.  All  lines  of  16  ducts  or 
more  should  be  constructed  in  the  duplex  form.  For  laterals 
use  should  be  made  of  fiber  protected  with  iron  pipe  on  the 
vertical  run  up  the  pole,  and  protected  with  concrete  at  the  bend 
and  on  the  horizontal  run.  In  manholes  reinforced  cement 
shelf  barriers  are  recommended  for  small  groups  of  cables  of 
minor  importance,  while  for  larger  groups  of  important  cable 
the  split  duct  should  be  used  in  addition  to  the  shelves.  An 
account  of  the  extended  discussion  which  followed  the  paper 
is  also  given. — Jour.  Western  Soc’y  Engineers,  June. 

Aluminum  Conductors. — E.  Soleki. — A  comparison  between 
aluminum  and  copper  for  electrical  conductors,  giving  first  data 
on  bare  lines  and  then  on  cables.  For  low-tension  cables  prac¬ 
tical  considerations  should  decide  whether  copper  or  aluminum 
is  preferable.  For  medium  e.m.f s.  (from  1000  volts  to  10,000 
volts)  a  special  calculation  must  be  made  in  every  case,  while 
for  high  voltages  the  author  finds  that  aluminum  is  preferable. 
Finally,  coil  construction  is  discussed  and  it  is  shown  that  a 
saving  of  space  is  possible  with  aluminum  whenever  the  differ¬ 
ence  in  e.m.f.  between  adjoining  turns  is  not  above  0.5  volt, 
since  no  special  insulation  is  required,  the  oxide  film  (which  is 
always  present  on  aluminum  surfaces)  being  sufficient.  Alumi¬ 
num  coils  can  withstand  higher  temperatures,  up  to  400  deg.  C. 
or  500  deg.  C.,  when  suitable  insulating  materials  are  employed. 
[The  abstractor  in  Elek.  Zeit.  thinks  that  these  figures  are  too 
high,  since  at  these  temperatures  the  metal  loses  its  mechanical 
strength;  he  gives  the  limiting  temperature  as  200  deg.  C.] — 
11  Elettricista,  1909,  Nos.  10  to  13;  abstracted  in  Elek.  Zeit., 
July  21. 

Pole  Construction. — O.  Rieger. — An  article  discussing  with 
the  aid  of  a  numerical  example  a  method  of  calculating  the 
necessary  thickness  of  wooden  and  iron  poles  at  places  where  a 
transmission  line  crosses  a  street,  etc.,  and  where  a  higher 
degree  of  safety  is  required.  The  depth  to  which  the  poles  must 
be  buried  in  the  ground  is  also  calculated.  Both  graphical  and 
analytical  methods  of  calculation  are  given. — Elek.  und  Masch. 
(Vienna),  July  17. 

Electrophysics  and  Magnetism. 

Hysteresis  in  a  Rotating  Field. — G.  Vallauri. — After  review¬ 
ing  the  work  of  other  investigators  of  this  subject,  the  author 
gives  an  account  of  his  own  experiments.  A  horseshoe  magnet 
of  considerable  size  was  mounted  on  the  shaft  of  a  motor  and 
fitted  with  pole-shoes  formed  to  embrace  a  cylindrical  space  in 
which  was  arranged  the  specimen  under  test,  consisting  of  a 
number  of  iron  armature  stampings.  Owing  to  the  magnetic 
attractions,  due  to  slight  and  unavoidable  defects  in  the  center¬ 
ing  of  the  specimen,  it  was  necessary  to  support  the  end  of  the 
shaft  which  carried  the  specimen  in  a  small  bearing  fixed  to  the 
magnet  frame.  This,  of  course,  introduces  a  friction  couple, 
which  has  to  be  allowed  for.  This .  couple  was  balanced  by 
means  of  a  pair  of  adjustable  weights  sliding  on  a  bar.  The 
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flux  passing  through  the  specimen  for  different  values  of  the 
magnetizing  current  was  measured  ballistically  by  means  of  a  • 
coil  of  thin  wire  wound  on  a  diameter  of  the  specimen.  Meas¬ 
urements  were  made  at  104  r.p.m.,  208  r.p.m.  and  312  r.p.m. ; 
the  curve  for  hysteresis  -f-  friction  -f  eddy-current  loss  in  Fig.  2 
refers  to  a  speed  of  208  r.p.m.  It  shows  a  well-marked  maxi¬ 
mum  corresponding  to  the  point  of  maximum  hysteresis.  The 
separation  of  the  eddy-current  losses  was  accomplished  by  taking 
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Fig.  2 — Hysteresis  in  Rotating  Fieid. 


measurements  at  the  three  speeds  mentioned.  Subtracting  the 
couple  exerted  at  104  r.p.m.  from  that  at  312  r.p.m.,  and  assum¬ 
ing  the  proportionality  of  the  eddy-current  loss  to  the  square 
of  the  frequency,  the  mean  couple  at  208  r.p.m.,  due  to  eddy 
currents  only,  was  obtained.  From  this  was  deduced  the  value 
of  the  coefficient  /3  which  had  to  be  inserted  in  the  equation 
zi/  =  2  ^S*n*B*,  where  w  is  the  loss,  S  the  thickness  of  the  lami¬ 
nations  and  n  the  frequency,  the  factor  2  being  introduced  to 
take  account  of  the  fact  that  the  eddy-current  loss  is  twice  as 
great  for  a  revolving  flux  as  for  an  alternating  one.  This  gave 
a  value  of  /3  =  0.000228,  which  agrees  well  with  Epstein’s  figure 
of  0.000224.  From  this  the  curve  of  eddy-current  torque  was 
obtained.  The  torque  due  to  friction  was  separated  by  means 
of  tests  made  on  the  starting  friction  with  the  magnet  system 
stationary.  This  was  observed  with  various  values  of  the  flux 
density.  The  running  friction  was  also  measured  with  the 
field  magnet  revolving,  but  de-energized.  The  starting  friction 
was  found  to  be  equal  to  1.52  times  the  running  value  and  this 
relation  was  assumed  to  hold  good  throughout  the  series. 
The  friction  was  found  to  follow  a  relation  of  the  form 
y  =  a  -(-6  B\  Having  determined  the  eddy-current  and  friction 
tonjues,  that  due  to  hysteresis  was  found  by  subtraction.  As 


Fig.  3 — Hysteresis  In  Rotating  Field. 


shown  in  Fig.  3  the  hysteresis  loss  has  a  well-marked  maximum 
of  10.400  ergs  for  B  =16,000.  For  comparison,  the  alternating 
hysteresis  loss  was  determined  for  the  same  iron  and  the  curve 
plotted.  Finally,  since  the  existence  of  hysteresis  in  a  rotating 
field  reveals  itself  by  a  couple  tending  to  oppose  the  rotation  of 
the  field,  the  vector  of  the  intensity  of  magnetization  will  lag 
behind  the  vector  of  the  magnetizing  force.  This  angle  of  lag 
was  both  calculated  and  experimentally  measured  and  the  curve 


plotted.  It  has  a  maximum  value  at  about  B  =  4000  and  tends 
to  a  zero  value  at  saturation.— Lond.  Electrician,  July  22. 

Elementary  Charge  of  Electricity. — F.  Ehrenhaft. — The 
author  thinks  that  in  view  of  the  great  differences  between  the 
experimental  determinations  of  the  electronic  charge  the  justifi¬ 
cation  of  taking  a  mean  value  and  basing  on  it  an  atomic  theory 
of  electricity  is  doubtful.  He  describes  experiments  of  his 
own  in  which  he  used  the  ultramicroscope  and  from  the  results 
of  which  he  concludes  that  if  there  exists  really  an  elementary 
indivisible  quantity  of  charge  of  electricity  it  must  be  less  than 
I  X  10-**  absolute  electrostatic  units,  hence  less  than  what  is 
now  called  the  charge  of  an  electron.  Especially  for  gold  par¬ 
ticles  he  found  a  charge  of  an  order  of  magnitude  of  5  X  iO““ 
absolute  electrostatic  units,  which  is  about  one-tenth  of  the 
charge  of  the  hydrogen  ion.  There  are  also  deviations  from  the 
law  of  simple  multiples  for  larger  charges.  “The  author  is 
unable  to  explain  his  experiments  on  the  basis  of  the  funda¬ 
mental  hypotheses  of  the  theory  of  electrons,”  although  he 
does  not  deny  that  others  may  find  an  explanation.  The  same 
issue  contains  a  paper  by  K.  Przibram  on  determinations  of  the 
charges  in  phosphorus  mist,  leading  to  similar  conclusions. — 
Phys.  Zeit.,  July  15. 

Electrochemistry  and  Batteries. 

Edison  Iron-Nickel  Storage  Battery. — F.  Foerster  and  V. 
Herold. — The  third  paper  of  the  authors  on  the  Edison  battery, 
dealing  especially  with  the  different  steps  or  stages  of  the  dis¬ 
charge  curve.  An  electrode  consisting  of  powdered  iron  dis¬ 
charges  in  a  2-to-4  normal  potassium  hydroxide  solution  in  two 
successive  steps,  separated  from  each  other  by  a  voltage  drop 
of  at  least  o.i  volt.  During  the  first  step  the  reaction  is  the 
change  of  the  metallic  iron  into  the  bivalent  ionic  state;  during 
the  second  step  the  bivalent  ferrous  ions  are  changed  into 
trivalent  ferric  ions.  In  the  operation  of  the  Edison  accumu¬ 
lator  it  is  of  utmost  importance  that  only  the  first  of  these  two 
steps  or  reactions  occurs  at  the  iron  electrode.  An  excess  of 
iron  oxides  in  the  active  mass  reduces’ seriously  the  capacity 
of  the  first  step ;  even  the  presence  of  smaller  quantities  of  iron- 
oxygen  compounds  may  diminish  considerably  the  capacity  of 
the  first  step  if  higher  discharge  current  densities  are  employed. 
This  trouble  is  overcome  by  Edison  by  adding  finely  divided 
mercury  to  the  iron  mass.  The  mercury  addition  permits  one 
to  get  from  the  iron  electrodes  always  the  same  capacity  corre¬ 
sponding  to  the  first  step,  however  much  the  current  density 
may  be  varied.  The  mercury  addition  is,  therefore,  of  great 
practical  importance.  Since  it  is  necessary  that  the  only  reac¬ 
tion  at  the  iron  electrode  during  the  discharge  of  the  battery 
is  that  corresponding  to  the  first  step,  the  capacity  of  the  iron 
electrode  must  be  made  considerably  higher  than  that  of  the 
nickel  peroxide  electrode,  so  that  the  latter  determines  the 
capacity  of  the  whole  battery.  During  charging  the  bivalent 
ferrous  ions  must  be  changed  back  to  metallic  iron,  but  this  is 
possible  only  with  hydrogen  evolution  and  this  means  a  con¬ 
siderable  waste  of  energy  so  that  the  efficiency  of  the  battery 
is  not  very  high. — Zeit.  f.  Elektrochemie,  July  i. 

Formation  of  Lead  Accumulator  Plates  with  Phosphoric  Acid 
and  Phosphates. — F.  Fischer. — The  surface  of  the  lead  plate 
is  first  formed  to  a  depth  of  i  mm  (40  mils)  into  lower  lead 
oxides.  This  is  done  in  a  solution  of  i  kg  of  Na2HP04  crystals 
in  9  kg  of  distilled  water  at  a  temperature  of  80  deg.  C.,  the 
plates  to  be  formed  being  placed  between  cathodes  of  equal 
surface  at  a  distance  of  10  mm  (0.4  in.).  The  current  must  be 
chosen  so  that  the  voltage,  which  may  be  2.2  at  the  start,  does 
not  reach  2.6  volts.  The  current  decreases  during  the  time  of 
formation  gradually,  since  the  lead  oxide  layer  which  is  being 
formed  is  a  poor  conductor.  The  time  of  formation  is  24  to  36 
hours.  The  plates  are  then  reduced  to  spongy  lead  at  ordinary 
temperature  in  so-called  storage  battery  acid  (specific  gravity 
1. 18)  with  a  current  density  of  i  amp  per  square  decimeter 
(9.3  amp  per  square  foot)  until  there  is  a  free  evolution  of 
hydrogen  gas.  The  plates  are  then  washed  in  water  for  12 
hours  to  remove  the  phosphoric  acid,  "and  if  they  are  to  be 
changed  to  lead  peroxide  plates  they  are  treated  as  anodes  with 
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a  current  density  of  i  amp  per  square  decimeter  continually — 
that  is,  without  interruption,  in  acid  of  specific  gravity  1.09  until 
the  evolution  of  oxygen  is  complete.  The  reduction  takes 
about  as  much  time  as  the  formation,  while  the  oxidation  re¬ 
quires  twice  this  time.  The  whole  process  requires,  therefore, 
four  or  five  days. — Zeit.  f.  Elektrochemie,  May  15. 

Units,  Measurements  and  Instruments. 

Pyrometry. — R.  S.  Whipple. — An  illustrated  paper,  read  be¬ 
fore  the  Birmingham  Metallurgical  Society,  on  recent  advances 
in  pyrometry.  The  author  deals  with  gas  thermometry,  electric 
resistance  thermometry,  thermo-electric  thermometry,  and  radia¬ 
tion  pyrometry.  As  to  standardization,  the  tendency  of  recent 
workers  is  to  adopt  the  melting  points  of  pure  metals  as  the 
standards  of  reference.  Unfortunately,  the  metals  cannot  be 
obtained  commercially  sufficiently  pure  to  guarantee  an  accu¬ 
racy  of  I  deg.  C.  at  the  higher  temperatures,  but  if  an  accuracy 
of  from  I  deg.  to  3  deg.  is  sufficient,  then  Kahlbaum’s  best  ma¬ 
terials  will  answer  the  requirements.  It  is  suggested  that  in¬ 
stitutions  like  the  National  Physical  Laboratory  should  under¬ 
take  to  supply  small  quantities  of  pure  metals,  the  melting 
points  of  which  have  been  carefully  studied.  The  following 
temperatures  are  given  as  the  most  satisfactory  standardization 
points ; 


F  reezing  point  of  tin .  231 .92°  C. 

“  "  “  cadmium .  321.01  “ 

"  “  “  lead .  327.43  " 

“  “  “  zinc .  419.37  “ 

“  "  “  antimony .  630.7 

"  “  “  silver .  960.88  “ 

“  “  “  copper .  1083.0  “ 

••  “  nickel .  1452. 2 ±2°  C. 

‘‘  "  “  cobalt .  1489. 8±2  “ 

"  “  “  palladium .  1549. 2 ±2  " 

“  “  “  platinum .  1755 ±5 

Boiling  “  “  sulphur .  444.70°  C. 


The  black-body  temperature  of  the  crater  of  the  electric  arc  is 
3/00  deg.  C.,  this  value  being  constant  even  when  the  current 
through  the  arc  is  varied  between  large  limits. — Lond.  Eng’ing, 
July  22. 

String  Galvanometer. — At  the  Brussels  exhibition  several 
forms  of  string  galvanometer  of  British  make  are  shown.  In 
a  special  form  of  the  Einthoven  string  galvanometer,  due  to 
W.  Duddell,  the  chord  or  string  is  a  silvered  quartz  fiber, 
0.002  mm  or  more  in  diameter,  Einthoven  himself  designs  his 
galvanometer  for  physiological  work  and  great  importance  is 
attached  to  the  instrument  for  cardiac  diagnosis.  In  another 
string  galvanometer,  due  to  T.  H.  Laby,  a  silvered  quartz  fiber 
is  stretched  midway  between  two  vertical  plates  of  invar  steel, 
one  charged  to  40  volts,  the  other  to  —  40  volts.  Any  change 
of  potential  of  the  fiber  which  is  originally  at  zero  potential 
causes  a  lateral  deflection. — Lond.  Eng’ing,  July  22. 

Mica  Condensers. — H.  L  Curtis. — An  abstract  of  an  Ameri¬ 
can  Physical  Society  paper.  The  apparent  capacity  of  a  mica 
condenser  depends  on  the  method  by ’which  the  capacity  is  de¬ 
termined.  In  general,  the  alternating  current  values  are  less 
than  those  determined  by  direct-current  measurements.  By  de¬ 
termining  the  apparent  capacity  at  different  periods  of  alternat¬ 
ing  current  and  plotting  a  curve,  this  curve  may  be  extrapolated 
to  zero  frequency,  which  will  give  the  true  or  geometric  capac¬ 
ity.  Moreover,  if  the  direct-current  capacity  is  determined  with 
different  times  of  discharge,  the  time  of  charge  being  the 
same,  there  may  be  obtained  a  curve  which  will  give  the 
geometric  capacity  by  extrapolation  to  zero  time  of  discharge. 
The  values  of  the  geometric  capacity  by  these  two  methods  are 
identical.  An  investigation  was  also  carried  on  to  determine 
the  constancy  of  a  mica  condenser  under  different  conditions. 
The  results  show  that  those  condensers  which  are  maintained 
at  constant  temperature  and  pressure  may  be  depended  upon  to 
remain  constant  to  i  part  in  10,000,  those  which  are  kept  at  con¬ 
stant  temperature  vary  by  only  2  or  3  parts  in  10,000,  while 
those  which  are  exposed  to  the  changes  of  room  temperature 
may  vary  by  several  parts  in  10,000.  Hence  by  keeping  con¬ 
densers  under  the  most  favorable  conditions,  the  accuracy 


which  can  be  obtained  by  their  use  is  nearly  ten  times  that 
which  can  be  obtained  when  the  condensers  are  left  at  room 
temperature  and  corrections  applied  to  reduce  to  a  standard 
temperature. — Phys.  Rev.,  July. 

Measurement  of  Reactances  and  Mutual  Inductances. — G. 
Grassi. — A  description  of  a  method  of  measuring  the  reactance 
and  mutual  inductance  in  alternating-current  circuits  by  means 
of  an  electrodynamometer  which  is  used  as  a  zero  instrument. 
The  principle  of  the  method  is  based  on  the  action  upon  the 
electrodynamometer  of  two  currents  in  perfect  time-quadrature. 
Neither  high  accuracy  nor  great  sensitiveness  is  claimed  for 
the  method,  but  it  is  believed  to  be  quick  and  convenient  for 
approximate  measurements. — Comptes  Rendues  de  I’ Acad,  de 
Naples,  Ease.  3,  4,  1910;  Elettricista,  Feb.  15,  1910;  La  Lumicre 
Elec.,  July  16. 

Magnetic  Tests. — C.  W.  Burrows. — An  abstract  of  an  Ameri¬ 
can  Physical  Society  paper.  This  is  a  preliminary  report  on  the 
results  of  an  investigation  of  the  nature  and  magnitude  of  the 
errors  in  magnetic  measurements  on  comparatively  short, 
straight  rods,  as  used  in  the  methods  and  apparatus  in  com¬ 
mon  use  in  this  country  and  abroad,  including  the  Picou,  Koep- 
sel.  Esterline  and  double-yoke  permeameters.  These  errors 
are  due  in  part  to  the  formation  in  the  magnetic  circuit  of 
local  poles  which  exert  a  magnetic  field  in  the  space  occupied 
by  the  test  specimens,  and  in  part  to  the  fact  that  the  device  for 
measuring  the  induction  may  indicate  a  considerable  flux  which 
does  not  pass  through  the  specimen. — Phys.  Rev.,  July. 

Oscillograph. — At  the  Brussels  exposition  three  types  of  the 
Duddell  oscillograph  are  shown.  The  first,  for  high-frequency 
and  research  work,  hfis  a  period  of  vibration  of  0.0001  second 
and  is  accurate  for  frequencies  up  to  300  cycles  per  second.  The 
vibrators,  with  their  attached  mirrors,  are  fixed  side  by  side  in 
an  oil  bath  (brass  case)  between  the  solid  steel  poles  of  a  pow¬ 
erful  electromagnet  which  is  excited  from  a  loo-volt  or  200-volt 
circuit.  A  plano-convex  lens  is  mounted  in  front  of  the  mir¬ 
rors  slightly  inclined,  so  as  to  avoid  reflection  from  its  own 
surface.  The  second  type  has  a  period  of  0.00033  second,  is 
provided  with  a  permanent  magnet,  and  is  more  robust  and 
portable ;  it  is  also  easily  insulated,  as  it  does  not  require  direct- 
current  excitation,  and  is  insulated  for  50,000  volts.  The  third 
type  is  for  general  use  and  for  the  lecture  hall.  The  instru¬ 
ments  are  combined  with  falling  plates  or  cinematograph  cam¬ 
eras. — Lond.  Eng’ing,  July  22. 

Meters. — An  official  announcement  of  the  Reichsanstalt  by 
which  a  modification  of  the  former  direct-current  motor  meters 
of  Mix  &  Genest  is  admitted  for  calibration,  with  description 
and  illustration  of  the  improvements. — Elek.  Zeit.,  July  21. 

Instruments. — A  review  of  the  exhibits  of  scientific  instru¬ 
ments  of  British  make  at  the  Brussels  exposition.  They  are 
chiefly  optical,  astronomical  and  electrical  instruments.  Some 
of  the  latter  are  separately  noticed  in  the  Digest. — Lond. 
Eng’ing,  July  22. 

Telegraphy,  Telephony  and  Signals. 

Telephony  and  Telegraphy  in  the  United  States. — Major  W. 
A.  J.  O’Meara. — The  author  gives  an  account  of  the  various 
telephone  and  telegraph  installations  visited  by  him  on  a  recent 
trip  to  the  United  States.  Comparisons  are  drawn  between 
American  and  English  practice,  especially  as  regards  the  com¬ 
mercial  and  engineering  organizations.  “From  the  day  I  in¬ 
vestigated  the  organization  of  the  New  England  Telephone 
Company  in  Boston  and  the  methods  adopted  by  its  officers  in 
handling  telephone  propositions,  to  the  last  day  I  spent  at  the 
offices  of  the  American  Telephone  &  Telegraph  Company  in 
New  York  with  Mr.  J.  J.  Carty,  I  was  struck  by  nothing  more 
than  the  broadmindedness  of  the  officials  engaged  in  the  tele-  ' 
phone  and  telegraph  industries  of  the  New  World  and  the 
orderliness  in  the  management  of  these  undertakings.”  .  .  . 
“On  the  North  American  continent  the  telephone  and  telegraph 
systems  are  ranked  among  the  engineering  enterprises  of  the 
land.”  .  .  .  “While  I  was  in  New  York  I  had  many  opportu¬ 
nities  of  closely  watching  the  working  of  the  great  deliberative 
machine  so  ably  presided  over  by  Mr.  T.  Vail,  and  so  well 
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managed  by  Mr.  H.  B.  Thayer,  one  of  the  vice-presidents  of 
the  company.  The  first  thing  which  naturally  attracted  atten¬ 
tion  was  the  complete  absence  of  the  huge  files  of  corre¬ 
spondence  so  familiar  to  those  who  work  in  Government  offices. 
The  functions  of  the  various  departments  of  the  American 
Telephone  &  Telegraph  Company  are  very  clearly  laid  down, 
and  since  decentralization  exists  in  its  completest  form,  the 
business  of  the  company  is  transacted  by  the  heads  of  depart¬ 
ments  in  personal  interviews  with  the  president  and  vice-presi¬ 
dent.”  .  .  .  “Another  point  which  came  under  my  observa¬ 
tion  was  the  close  personal  relationship  which  exists  between 
Mr.  Carty  and  the  chief  engineer  of  the  Western  Electric  Com¬ 
pany,  Mr.  C.  Scribner.  When  one  considers  the  character  of 
the  problems  which  telephone  and  telegraph  engineers  have  to 
handle  nowadays  it  is  not  difficult  to  realize  how  great  must 
be  the  advantages  which  cannot  fail  to  result  from  the  close 
personal  intercourse  of  the  chief  engineers  of  the  manufactur¬ 
ing  and  operating  departments  of  the  American  Telephone  & 
Telegraph  Company.”  .  .  .  “In  my  young  days  it  was  fre¬ 
quently  impressed  upon  me  that  the  best  results  would  always 
follow  if  subordinates,  however  lowly  in  rank,  were  given  an 
opportunity  to  do  at  least  one  thing  on  their  own  responsibility. 
This  idea  has  been  made  a  principal  feature  in  the  functional 
organization  in  the  form  in  which  it  has  been  introduced  in 
America.  Every  effort  is  made  to  push  responsibility  down  the 
line,  and  hence  it  is  that,  in  every  grade,  officials  know  that 
there  are  always  certain  things  in  which  no  further  authority 
than  their  own  judgment  is  required  for  the  execution  of  pre¬ 
scribed  works.  I  could  not  help  noticing  the  spirit  of  enthu¬ 
siasm  which  is  thus  engendered,  and  I  readily  believe  that  this 
results  in  work  of  so  superior  an  order  that  the  cost  of  the 
mistakes  which  may  be  made  from  time  to  time  is  paid  for 
many  times  over  by  the  greatly  increased  output  of  work  of 
every  official  in  the  great  telephone  organization  of  the  Bell 
interests.”  Some  brief  notes  are  added  on  various  telephone 
engineering  problems,  and  on  automatic  and  semi-automatic 
exchanges. — Lond.  Electrician,  July  22. 

Loaded  Telephone  Cable. — A  note  on  experiments  made  on 
the  new  telephone  cable  from  Dover  to  Cape  Grisnez  (connect¬ 
ing  London  with  Paris).  It  is  loaded  with  Pupin  coils  spaced 
I  mile  apart  and  each  having  an  inductance  of  a  little  over 
too  millihenries.  As  no  cable  of  this  length  had  formerly  been 
loaded  with  Pupin  coils,  the  undertaking  was  looked  upon  as 
an  experiment  and  the  same  construction  was  otherwise  chosen 
for  the  new  as  for  the  old  cable  (namely,  each  core,  per  mile, 
consisting  of  160  lb.  of  copper  and  300  lb.  of  guttapercha),  so 
that  if  the  new  cable  should  prove  a  failure  the  loading  coils 
could  have  been  cut  out.  In  the  recent  experiments,  the  object 
of  which  was  to  compare  the  old  and  the  new  cables,  the  cables 
were  looped  at  the  French  end  and  observations  were  made 
at  the  English  end  by  speaking  through  the  looped  cable,  the 
speaker  being  in  one  room  and  the  listener  in  another  room. 
There  were  four  different  observers.  Lengths  of  standard  cable 
were  added  on  until  the  limit  was  reached  at  which  speech  be¬ 
came  uncommercial.  The  results  show  that  on  the  average 
25  miles  of  standard  cable  could  be  added  to  the  old  unloaded 
cable  and  42  miles  to  the  new  loaded  cable.  The  gain  by  the 
new  cable  is  therefore  17  miles  of  standard  cable.  Some  of 
the  observers  noticed  a  very  marked  improvement,  as  regards 
clearness  of  speech,  in  the  new  cable  over  the  old  cable,  when 
the  cable  above  was  in  circuit. — Lond.  Electrician,  July  22. 

li’ireless  Telegraphy. — An  illustrated  description  of  the 
Balsillic  system  of  wireless  telegraphy  and  telephony,  the  prin¬ 
cipal  features  of  which  are  a  rotating  discharger,  a  magnetic 
receiver,  and  a  transmitting  key  obviating  the  necessity  for 
using  a  change-over  switch  for  receiving  and  sending.  The 
rotating  discharger  gives  a  pure  musical  note,  and  is  claimed  to 
work  successfully  with  high  powers,  while  the  magnetic  re¬ 
ceiver  is  said  to  be  particularly  reliable  and  constant.  The  con¬ 
nections  of  both  the  transmitting  and  receiving  circuits  are 
shown  in  Fig.  4.  .\  step-up  transformer  T  supplies  the  oscil¬ 

lating  circuit  with  alternating  current  at  15,000  volts,  and  at  a 
frequency  of  from  60  cycles  to  120  cycles  per  second.  The 


oscillating  circuit  comprises  the  condenser  D  (12  Moscicki 
glass  jars  with  a  total  capacity  of  o.oi  mfd),  the  inductance  M 
(the  usual  solenoid  of  bare  copper  tubing),  and  the  rotary  dis¬ 
charger  C.  The  latter  consists  of  an  aluminum  cylinder  with 
eight  curved  teeth  rotating  between  two  fixed  brass  electrodes 
at  a  speed  of  30  or  more  revolutions  per  second.  The  discharge 
from  the  condenser  is  thus  interrupted  240  or  more  times  per 
second.  By  adjusting  the  constants  of  the  circuit,  the  fre- 


Fig.  4— Balsillic  System  of  Wireless  Telegraphy. 


quency  of  the  oscillations  is  regulated  so  as  to  give  a  normal 
wave  length  of  600  m.  The  frequency  of  the  discharges  can 
be  varied  from  200  to  1500  per  second  and  a  clear  musical  note 
is  obtained  in  the  receiving  telephone.  This  “group”  frequency 
is  independent  of  the  frequency  of  the  alternating  current  sup¬ 
plied  to  the  circuit.  The  effect  of  the  curved  teeth  of  the  dis¬ 
charger  is  to  produce  a  strong  air-blast  across  the  two  gaps, 
thus  cooling  the  sparking  tips  and  preventing  the  formation  of 
arcs.  The  transmitting  key  G  obviates  the  necessity  of  using 
a  change-over  switch  for  receiving  and  transmitting.  When  it 
is  depressed  to  energize  the  transformer,  the  receiving  circuit 
is  short-circuited  and  the  aerial  is  directly  connected  to  earth, 
but  when  the  key  is  raised,  the  aerial  is  earthed  through  the 
receiving  apparatus.  The  receiving  circuit  consists  of  a  variable 
condenser  H  and  inductance  I,  a  special  magnetic  detector  L 
and  a  device  (not  shown)  for  varying  the  coupling  between  the 
primary  and  secondary  circuits.  For  wireless  telephony  a 
special  form  of  rotary  disk  discharger  has  been  developed,  con¬ 
sisting  of  an  aluminum  disk  with  a  large  number  of  curved 
teeth.  It  is  rotated  at  a  speed  of  12,000  r.p.m.  and  a  group 
frequency  giving  a  note  of  so  high  a  pitch  that  it  is  inaudible 
is  obtained.  The  speech  vibrations  are  superposed  on  the 
waves  generated  by  this  discharger  by  means  of  a  suitable 
microphone,  and  the  variations  in  the  received  oscillations  re¬ 
produce  the  speech  in  the  receiving  telephone. — Lond.  Elec. 
Eng’ing,  July  21. 

Copenhagen. — The  subscribers  to  the  main  Copenhagen  tele¬ 
phone  exchange  have  been  transferred  to  a  new  exchange  on 
the  central-battery  system.  Previous  to  the  change-over  con¬ 
densers  were  added  to  the  subscribers’  instruments,  but  were 
left  short-circuited  with  a  copper  wire,  which  the  subscribers 
were  directed  to  cut  on  the  day  of  the  transfer. — Lond.  Elec. 
Eng’ing,  July  14. 

Wireless  Telegraph  Station. — L.  H.  Walter. — A  detailed 
illustrated  description  of  the  equipment  of  the  new  wireless  tele¬ 
graph  station  of  the  French  post-office  at  Boulogne.  A  di¬ 
rective  equipment  of  the  Bellini-Tosi  system  is  provided,  as  well 
as  a  non-directive  arrangement.  With  a  wave-length  as  short 
as  600  m,  communication  is  kept  up  daily  with  Algiers  with  an 
expenditure  of  only  500  watts.  The  directive  system  is  found 
to  give  much  greater  range  than  can  be  obtained  with  the  non¬ 
directive  aerial  and  to  enable  interference  of  other  stations  in 
the  neighborhood  to  be  largely  avoided  when  receiving. — Lond. 
Elec.  Eng'ing,  July  14. 

Wave  Detector. — W.  H.  Eccles. — His  London  Phys.  Soc’y 
paper  in  full,  an  abstract  of  which  was  recently  noticed  in  the 
Digest,  on  an  oscillation  detector  actuated  solely  by  resistance 
temperature  variations.  It  is  a  galena  detector  similar  to  the 
author’s  former  iron-oxide  detector  and  its  superiority  over 
other  detectors  is,  according  to  the  author,  to  be  ascribed 
chiefly  to  the  large  negative  temperature-coefficient  of  resis¬ 
tivity  of  galena.  By  direct  measurement  of  a  cube  of  galena 
clamped  between  pieces  of  tinfoil  the  resistance  was  found  to 
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fall  from  0.33  ohm  at  12  deg.  C.  to  0.10  ohm  at  99  deg.  C.,  thus 
indicating  a  negative  resistance-temperature  coefficient  of  0.0079 
per  degree  Centigrade.  Pyrites  has  a  coefficient  about  0.006. 
Iron  oxide  has  a  coefficient  somewhat  lower  than  this  last. — 
Phil.  Mag.,  July. 

High-Speed  Telegraphy. — Devaux-Charbonnel. — A  paper  giv¬ 
ing  a  review  of  the  different  methods  of  high-speed  telegraphy. 
The  Pollak-Virag  system  is  considered  to  be  simplest  and  most 
in  accordance  with  theory,  with  respect  to  speed  of  transmis* 
sion.  But  besides  this,  it  is  necessary  to  consider  the  facility 
of  practical  working,  and  in  this  respect  the  Bandot  system, 
although  far  from  perfect,  has  particular  advantages,  which,  it 
is  believed,  will  ensure  for  it  a  great  success  for  a  long  time. 
— Supplem.  to  La  Technique  Moderne,  July. 

Telephone  Exchange  in  Hamburg. — Janzen. — The  first  part 
of  an  illustrated  description  of  the  new  long-distance  telephone 
exchange  in  Hamburg,  giving  technical  details  of  the  system 
employed. — Elek.  Zeit.,  July  21. 

Miscellaneous. 

Assorting  Goods. — A  fully  illustrated  account  of  the  means 
proposed  by  A.  W.  Gattie  and  A.  G.  Seaman  for  the  handling 
and  sorting  of  goods  and  parcels  mechanically.  The  means 
adopted  consist  essentially  of  two  moving  belts  and  an  electric 
controller  which  ensures  the  goods  being  transferred  from  any 
point  to  any  other  desired  point.  The  method  of  control  is 
described  in  detail.  Gattie  proposes  this  method  for  handling  all 
London  goods  in  a  single  building,  which,  by  analogy  with  the 
method  followed  by  bankers,  he  calls  a  goods  clearing  house. 
This  would  replace  the  present  slow  and  inefficient  system  of 
sorting  and  resorting  goods  and  parcels  at  different  freight 
stations. — Lond.  Electrician,  July  22. 


Book  Reviews 


Dynamos  and  Motors:  A  Text-book  for  College  and  Techni¬ 
cal  Schools.  By  W.  S.  Franklin  and  William  Esty.  New 
York:  The  Macmillan  Company.  497  pages,  319  ills. 
Price,  $4. 

This  book  appears  to  have  been  compiled  from  other  works  of 
the  authors  and  especially  arranged  to  meet  the  demand  of  cer¬ 


tain  schools  that  teach  electrical  engineering  to  students  ma¬ 
triculated  in  other  branches  of  engineering.  It  should  also  be 
well  adapted  to  use  as  a  preliminary  course  for  purely  elec¬ 
trical  engineering  students  to  give  them  a  general  view  of  the 
subject  and  enable  them  to  continue  their  studies  with  a  proper 
sense  of  the  relative  importance  of  the  various  phases  of  the 
subject.  The  subject-matter  of  the  book  is  treated  under  the 
following  principal  heads:  Introduction  treating  general 
characteristics  of  electric  circuits  and  electric  quantities;  di¬ 
rect-current  generators  and  motors,  description  of  machines 
and  their  characteristics ;  elementary  theory  of  alternating 
currents ;  alternating-current  generators  and  motors ;  station 
arrangements  and  operation,  which  includes  switchboard  and 
apparatus  used  to  control  the  distribution  of  electric  energy. 


Strikes.  When  to  Strike — How  to  Strike.  A  book  of  sugges¬ 
tion  for  the  buyers  and  sellers  of  labor.  By  Oscar  T. 

Crosby.  New  York:  G.  P.  Putnam’s  Sons.  202  pages. 

Price,  $1.25. 

This  book,  by  a  writer  who  for  many  years  was  a  prominent 
figure  in  the  electrical  field,  gives  a  fair  and  sane  treatment  of 
the  labor  question  and  can  be  read  with  profit  by  all  identified 
with  either  side.  The  arguments  summed  up  show  the  follow¬ 
ing  conclusions:  That  the  strike  is  moral,  is,  or  ought  to  be, 
legal  and  may  be  profitable;  that  arbitration  cannot  be  con¬ 
sidered  as  a  universal  cure  for  labor  troubles,  but  that  it  is 
generally  favorable  to  workmen ;  that  any  desire  not  illegal  or 
immoral  may  be  sufficient  reason  to  strike ;  that  the  more 
proper  causes  for  strike  are  higher  pay,  shorter  hours  and 
better  general  conditions ;  that  the  sympathetic  strike  does  not 
pay;  that  the  piece-work  system,  properly  applied,  will  go  far 
toward  solving  labor  questions ;  that  efficiency  of  workmen 
largely  supplies  the  fund  from  which  higher  pay  must  be 
drawn;  that  the  boycott  and  picket  are,  or  ought  to  be  legal, 
and  should  be  resorted  to  when  necessary,  but  violence  and 
lying  are  to  be  excluded  from  all  programs.  In  order  that  the 
workman  may  see  better  the  other  side  of  the  question  and  in 
fact  be  made  a  party  to  that  side,  the  author  suggests  that 
labor  unions  become  building  and  loan  associations  with  a 
tendency  to  building  homes  for  their  members  and  furnishing 
a  means  of  investment  of  their  savings. 


New  Apparatus  and  Appliances 


TELEPHONE  EXCHANGE  INSTALLATION  IN  A 

SMALL  CITY. 

♦ 

The  city  of  Kalispell,  Mont.,  has  recently  installed  a  com¬ 
plete  new  equipment  for  its  telephony  exchange,  which  is  oper¬ 
ated  by  the  Northern  Idaho  &  Montana  Power  Company.  The 
installation  is  interesting  in  that  it  provides  an  up-to-date,  effi¬ 
cient  telephone  system,  giving  service  comparable  in  every  way 
to  that  of  the  larger  cities.  The  new  telephone  system  is  com¬ 
mon  battery  and  was  installed  by  the  Western  Electric  Com¬ 
pany. 

The  installation  comprises  a  subscriber’s  switchboard,  wire 
chief’s  desk  and  chief  operator’s  desk,  toll  equipment  for  com¬ 
pleting  long-distance  connections,  plant  for  supplying  energy  to 
the  system,  and  outside  construction,  including  poles,  lead  cable, 
wire  and  subscribers’  sets. 

The  subscriber’s  board  consists  of  two  standard  section  equip¬ 
ments,  having  seven  panels  and  three  operators  per  section. 
Four  operator’s  positions  are  used  for  taking  care  of  the  local 
subscribers’  service,  while  one  operator  handles  the  toll  and 
rural  calls.  The  switchboard  is  capable  of  accommodating  4600 
subscribers’  lines,  50  rural  lines  and  toll  and  pay  station  lines. 

The  power  plant  consists  of  a  24-volt  storage  battery  for  the 
.ocal  supply  and  48-volt  storage  batteries  for  the  toll  supply, 
with  a  gas-engine-driven  charging  generator  for  supplying  en¬ 


ergy  to  the  batteries.  This  charging  generator  is  of  special  con¬ 
struction,  designed  for  the  charging  of  storage  batteries  without 


Chief  Operator’s  Desk  and  Subscribers’  Switchboard, 
Kalispell,  Mont. 


introducing  magnetic  and  commutating  noises  on  the  telephone 
circuits.  In  the  event  of  any  accident  to  the  storage  batteries 
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the  exchange  may  obtain  energy  directly  from  the  machine 
without  any  noise  interfering  with  transmission.  The  storage 
battery  is  of  sufficient  size  to  operate  the  exchange  for  a  number 
of  hours  in  case  anything  should  happen  to  disable  the  gen¬ 
erator.  Duplicate  ri..ging  outfits  were  furnished  for  the  tele¬ 
phone  system  and  connected  to  separate  circuits. 

In  laying  out  the  telephone  equipment  extra  precautions  were 
taken  because  of  the  network  of  wires  carrying  electric  energy 
of  both  high  and  low  potentials  in  and  around  Kalispell.  It  is 
necessary  to  protect  the  apparatus,  subscribers  and  employees 
against  the  high  voltages  as  well  as  against  lightning.  A  wall- 
type  frame  is  furnished,  and  on  this  the  subscribers’  lines  termi¬ 
nate,  continuing  through  the  cable  to  the  main  distributing 
frame.  Entering  the  main  distributing  frame  on  the  horizontal 
side,  the  lines  are  carried  through  the  frame  by  means  of 
jumper  wires  to  the  switchboard  or  arrester  side,  where  they 
are  further  protected  from  sneak  currents  and  heavy  lightning 
discharges  by  means  of  heat  coils  and  lightning  arresters.  This 
arrangement  gives  effective  protection  against  any  outside  dis¬ 
turbing  voltages,  whether  static  or  dynamic  in  character. 


PLUG  TESTING-SET. 


•  There  has  recently  been  produced  and  put  upon  the  market  a 
plug  testing-set  designed  for  engineers  who  do  not  care  to  go 
to  the  extra  expense  of  a  switch-type  set.  In  the  new  set  the 
resistance-coil  blocks  and  plugs  are  arranged  in  numerical  or¬ 
der,  so  that  when  looking  at  the  set  with  the  plugs  out,  the  total 
resistance  measured  would  read  as  a  column  of  figures;  thus 
the  results  may  be  seen  at  a  glance. 

The  “A”  bridge-arm  has  values  of  i,  lo  and  too  and  the  “B” 
bridge-arm  lo,  too  and  looo.  A  commutator  is  provided  for 
reversing  the  position  of  the  bridge-arms,  thus  making  the 
range  from  o.ooi  part  to  lOOO  times  the  value  of  the  resistance 
unplugged  in  the  rheostat.  The  rheostat  has  coils  of  i  ohm,  2 
ohms,  2  ohms,  and  5  ohms ;  lo  ohms,  20  ohms,  20  ohms  and  so 


Flug  Testing  Set. 


have  a  very  high  sensibility  and  be  very  quick  and  positive  in 
its  action.  The  construction  is  such  that  it  is  extremely  dead¬ 
beat.  The  galvanometer  key  is  arranged  with  a  short-circuit¬ 
ing  device,  which  helps  to  bring  the  needle  to  rest  promptly. 
The  galvanometer  scale  has  30-mm  divisions  with  zero  center, 
is  well  lighted,  the  scale  is  uniform  and  the  set  well  adapted 
for  insulation  measurements. 

The  batteries  are  of  the  regular  commercial  type  in  which  the 
cell  block  can  easily  be  removed  by  loosening  four  small 
screws  in  the  bottom  of  the  case  without  disturbing  the  rest  of 
the  set. 

The  set  is  8.25  in.  long  by  5.5  in.  high  by  6.0  in.  wide  and 
weighs  only  7.5  lb. 

By  means  of  the  set  the  following  tests  can  be  made  quickly 
and  accurately :  Measuring  resistance  by  the  Wheatstone 
bridge  method;  measuring  insulation  resistance  by  the  direct- 
deflection  method;  comparing  e.m.fs.  by  the  fall-of-potential 
method;  checking  up  voltmeters;  measuring  battery  resistance; 
making  the  Murray-loop  test;  checking  up  ammeters  by  using 
a  shunt  of  known  resistance;  making  the  Varley-loop  test,  and 
testing  out  grounds. 

The  above-described  plug  testing-set  has  been  put  upon  the 
market  by  Thompson-Levering  Company,  244  Arch  Street, 
Philadelphia,  Pa. 


MOTOR  SPEED-CONTROLLERS. 

The  speed-controlling  rheostat  shown  in  the  accompanying 
illustration,  and  made  by  the  General  Electric  Company,  is  so 
designed  as  to  combine  in  a  single  box  both  armature  and  field 
regulating  rheostats,  and  all  speed  changes  are  effected  by 
movements  of  a  single  rheostat  arm,  which  is  automatically 
held  in  position  by  a  mechanical  device.  The  line  includes  rheo¬ 
stats  designed  for  machine-tool  service  where  full-load  current 
is  taken  at  the  lower  speeds  in  order  that  the  motors  may  main¬ 
tain  a  constant  torque,  and  also  for  fan  service,  where  the  load 
increases  with  the  speed.  They  permit  of  a  50  per  cent  reduc¬ 
tion  in  speed  by  armature  control  and  a  25  per  cent  increase 
by  field  control. 

For  protection  from  failure  of  voltage  and  the  consequent 
danger  of  power  being  again  thrown  on  the  line  without  re¬ 
sistance  in  series  wuth  the  motor  armature,  they  are  provided 
with  a  no-voltage  release  attachment.  Upon  failure  of  the  volt¬ 
age,  the  retaining  magnet  is  demagnetized,  releasing  the  arm, 
which  is  then  instantly  returned  by  a  spring  to  the  off  position, 


Motor  Speed-Controller. 


ohms;  100  ohms,  200  ohms,  200  ohms  and  500  ohms;  1000 
ohms,  2003  ohms,  2000  ohms  and  5000  ohms ;  thus  any  combina¬ 
tion  may  be  used  and  very  accurate  readings  obtained.  The  ac¬ 
curacy  of  adjustment  of  the  rheostat  coils  is  said  to  be  o.i 
per  cent  and  of  the  bridge-arm  coils  “A”  and  “B”  0.05  per  cent. 

The  set  is  equipped  with  a  quick  make-and-break  switch,  to 
change  from  the  Wheatstone  bridge  measurements  to  the  Mur¬ 
ray  loop  test.  Provisions  are  made  for  connecting  to  an  out¬ 
side  battery  in  case  a  higher  e.m.f.  is  required  than  that  fur¬ 
nished  by  the  cells  in  the  set. 

The  galvanometer  is  of  the  D’Arsonval  type.  It  is  said  to 


making  it  absolutely  impossible  to  close  the  armature  circuit 
without  cutting  in  all  the  armature-controlling  resistance.  The 
no-voltage  release  coil  is  connected  directly  across  the  line  in 
series  with  a  resistance,  and  is  thus  independent  of  the  current 
of  the  motor  field  and  will  protect  any  motor  with  which  this 
rheostat  may  be  used. 

The  contact  segments,  which  are  of  liberal  size,  are  so  de¬ 
signed  that  they  may  be  very  easily  and  quickly  renewed.  The 
resistance  units  are  of  an  improved  design  so  constructed  as  to 
be  non-fragile  and  thoroughly  ventilated.  Fig.  2  shows  the 
rheostat  described  with  the  addition  of  an  overload  release  coil. 
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rent  on  or  off  as  required,  depending  upon  the  nature  of  tlie 
work.  This  may  be  most  readily  accomplished  by  means  of 
the  indicating  switch  attachment  plug.  For  very  wet  or  heavy 
goods  it  is  generally  necessary  to  keep  the  current  on  con¬ 
tinuously.  The  plain  attachment  plug  nlay  be  used  where  there 
is  an  occasional  demand  for  continuous  heat,  as  in  the  ordinary 
household.  The  flatiron  with  the  permanently  attached  cord  is 
especially  recommended  for  laundries  and  similar  establish¬ 
ments  where  controlling  switches  and  pilot  lamps  are  located 
conveniently  near  the  ironing  board. 

The  electric  flatiron  is  made  for  one  heat  only.  Wherever 
heat  regulation  is  required  it  may  be  obtained  by  turning  the 
current  on  or  off  from  time  to  time,  as  previously  referred  to. 


NEW  HEATING  DEVICES. 


The  General  Electric  Company  early  realized  that  the  suc¬ 
cess  of  heating  devices  would  depend  largely  on  the  superior 
qualities  of  the  resistor  or  heating  element  and  the  supervision 
of  its  manufacture.  To  meet  this  condition  the  resources  and 
facilities  of  its  research  laboratories  were  called  into  requisi¬ 
tion,  and  after  an  investigation  of  hundreds  of  combinations 
of  metals,  the  discovery  of  a  new  alloy  resulted.  This  alloy. 


Fig.  2 — Sealing  Wax  Heater. 


Fig.  1 — Leaf  Unit  Flatiron, 


which  has  been  called  “Calorite,"  has  a  high  resistance,  a  high  About  three  minutes  is  required  for  the  iron  to  heat  up  sufli- 
melting  point  and  is  non-oxidizing.  It  is  ductile  and  malleable,  ciently  for  light  work.  These  irons  may  be  attached  to  any 

but  not  in  the  least  degree  brittle.  The  design  of  the  heating  lighting  circuit,  either  alternating  or  direct  current,  where  the 

element  is  based  on  a  careful  consideration  of  thermal  con-  pressure  does  not  exceed  125  volts,  and  consume  650  watts, 

ductivity,  convection  and  radiation,  also  of  electrical  and  ther-  The  electric  sealing-wax  heater,  shown  in  Fig.  2,  is  designed 
mal  insulation,  of  resultant  temperature,  and  of  heat  storage,  for  use  in  express  offices,  banks,  shipping  departments,  stores 

and  business  establishments  of  all  kinds  where  sealing  wax  is 
used  for  making  seals,  sealing  packages,  etc.  It  is  fitted  with  a 

the  surface  slopes  down- 

ward  to  a  center  hole  which  provides  access  to  the  melted  seal¬ 
ing  wax.  This  feature  of  design  also  allows  all  drippings  to 
drain  back  into  the  pot.  This  type  of  heater  is  most  useful  for 
continuous  service  where  large  quantities  of  sealing  wax  are 
required.  It  has  a  maximum  capacity  of  3  lb.,  and  is  arranged 
for  three  degrees  of  heat  control,  “Off,”  “Low,”  “Medium” 
and  “High”  points,  consuming  65  watts,  100  watts  and  200  watts 
respectively.  The  maximum  heat  is  used  for  quick  heating 
and  the  minimum  heat  then  maintains  a  constant  operating 
temperature. 

The  electric  celluloid  heater,  shown  in  Fig.  3,  is  designed  to 
meet  the  condition  that  since  celluloid  is  molded  while  hot,  the 
necessity  of  constant  and  exact  temperatures  is  imperative  in 
order  to  avoid  accidents  because  of  its  inflammable  nature. 
These  requirements  are  claimed  to  be  well-fulfilled  by  the 
i6-in.  .X  30-in.  electric  celluloid  heater  shown.  By  the  use  of 


Fig.  3 — Celluloid  Heater, 


Following  are  some  new  heating  devices  in  which  the  new  alloy 
is  used : 

An  8-lb.  leaf-unit  electric  flatiron,  shown  in  Fig.  i,  is  the 
result  of  a  systematic  study  of  the  requirements  and  the 
gradual  evolution  of  a  design  which  fulfills  them.  It  is  well 
suited  for  light,  medium  and  heavy  laundry  purposes,  and  so 
will  give  excellent  satisfaction  in  both  domestic  and  commer¬ 
cial  work.  It  is  provided  with  a  leaf-heating  unit  which  is 
spread  over  a  broad  path  around  the  edges  of  the  bottom  sur- 


F!g.  6 — Oil  Tempering  Bath, 


Fig.  4 — Soldering  Iron  Heater.  Fig.  5 — Melting  Pot. 

face  so  that  the  heat  is  delivered  most  directly  to  the  parts  of 
the  iron  which  first  come  in  contact  with  the  damp  material. 

Rapid  heating  and  ample  heat  storage  have  been  combined  in 
proper  proportions  to  make  a  very  efficient  iron. 

Three  standard  forms  of  connections  are  provided,  the  plain 
attachment  plug,  the  indicating  switch  plug  and  the  perma¬ 
nently  attached  cord.  With  light  or  medium  w’ork  it  is  ad¬ 
vantageous  to  control  the  heat  regulation  by  turning  the  cur- 


this  device  the  product  is  made  uniform  in  quality,  as  the  same 
degree  of  heat  is  always  produced  and  the  work  can  be  dupli¬ 
cated  without  variation.  It  is  portable  and  can  be  easily  in¬ 
stalled  wherever  convenient.  The  heat  is  instantly  available 
and  readily  controlled.  It  replaces  high-pressure  steam  with 
its  attendant  danger  of  explosions,  leaky  pipes  and  transmission 
heat  losses. 

The  standard  electric  celluloid  heaters  are  available  tor 
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operation  on  lOO-volt,  iio-volt,  120-volt  and  240-volt  circuits. 
They  have  three  degrees  of  heat  regulation,  consuming  90  watts, 
225  watts  and  450  watts  respectively.  The  maximum  heat  is 
used  for  quick  heating,  as  it  requires  only  about  10  minutes 
to  attain  the  proper  temperature.  The  minimum  heat  then 
maintains  a  constant  operating  temperature  of  150-165  deg. 
Fahr. 

The  electric  soldering  iron  heater,  shown  in  Fig.  4,  is  a  new 
design,  a  novel  feature  of  w’hich  is  the  use  of  a  mass  of  molten 


Fig.  7 — Slice  Toaster. 


metal  in  which  the  soldering  tool  is  immersed  to  be  heated. 
Lead  is  the  metal  which  is  used  for  this  purpose  because  of 
its  fow  melting  temperature  and  corresponding  minimum  length 
of  time  required  for  initial  heating.  The  device  consists  of  a 
small  cast-metal  pot  of  2^  lb.  capacity,  with  an  electric  heating 
unit,  and  is  furnished  in  two  styles  so  that  it  can  be  inserted 
in  the  work  bench,  or,  mounted  on  legs,  can  be  used  as  a  port¬ 
able  device.  The  employment  of  this  device  eliminates  the  fire 
risk  attending  the  use  of  pots  heated  by  othter  methods,  and 
permits  its  use  where  pots  heated  by  a  naked  flame  are  pro¬ 
hibited.  No  odors,  soot,  smoke,  etc.,  attend  the  use  of  this  iron 
heater. 

Three  degrees  of  heat-control,  consuming  80  watts,  160  watts 
and  320  watts  respectively  are  provided  by  means  of  the  switch. 
The  ma.ximum  heat  is  alw'ays  used  for  first  heat,  the  medium 
or  minimum  heats  being  then  used  to  keep  the  contents  in 
proper  working  condition.  The  device  is  supplied  for  operation 
on  circuits  of  too  volts,  no  volts,  120  volts,  220  volts  and  240 
volts. 

The  electric  soldering  pot,  shown  in  Fig.  5,  eliminates  the  use 
of  coal,  gas,  gasoline,  oil  and  other  dangerous  and  unhealth ful 
heat  producers ;  it  is  clean,  sanitary,  without  odor  or  fire  risk, 
and  very  convenient,  and  the  heat  is  very  easily  regulated  so 


Fig.  8— Soldering  Irons  Without  Guard  Rings. 

as  to  maintain  the  molten  metal  at  the  proper  temperature  for 
best  results.  It  finds  extensive  application,  being  suitable  for 
melting  lead,  solder,  babbit  metal,  for  tinning,  dipping,  and 
soldering  wires  and  other  small  articles,  for  telephone  manu¬ 
facturing  establishments,  electrical  repair  shops,  etc. 

In  construction  it  is  a  shallow  circular  vessel  of  cast  iron, 
the  cup  being  assembled  on  top  of  the  heating  disk.  The  heat¬ 


ing  unit  is  readily  accessible.  There  are  three  degrees  of  heat 
regulation,  consuming  200  watts,  400  watts  and  600  watts  re¬ 
spectively.  This  device  is  designed  for  attaching  to  electric 
circuits  where  the  voltage  is  100,  no  or  120,  by  means  of  a 
standard  attaching  plug. 

The  oil-tempering  bath,  shown  in  Fig.  6,  enables  the  use  of 
hardening  and  tempering  processes  which  produce  absolutely 
reliable  results.  The  tempering  process  involves  two  steps, 
hardening  and  drawing.  The  first  step  consists  in  heating  the 
steel  to  a  temperature  of  from  600  deg.  C.  to  700.  deg.  C, 
depending  on  the  amount  of  carbon  in  the  steel,  and  then 
chilling  it  by  plunging  it  into  a  cold  bath.  The  temper  of  the 
tool  is  then  “drawn”  by  heating  it  to  a  certain  predetermined 
temperature,  after  which  it  is  allowed  to  cool  gradually.  It 
has  been  customary  for  the  workman  to  judge  this  temperature 
by  the  color  assumed  by  the  metal,  which  introduced  the  lia¬ 
bility  to  error  of  judgment  on  the  part  of  workmen.  Realizing 
the  shortcomings  of  this  process,  the  General  Electric  Company 
has  designed  the  device  shown,  which  eliminates  this  uncer¬ 
tainty  and  ensures  absolute  uniformity  in  tempering.  The  steel 
is  suspended  in  an  oil  bath,  which  is  provided  with  a  thermom¬ 
eter  of  precision  for  registering  the  temperature.  The  work¬ 
man  is  supplied  with  a  table  of  temperatures  corresponding  to 
certain  degrees  of  hardness  in  the  steel.  He  places  the  steel 
in  the  bath,  brings  the  latter  to  the  required  temperature  and 
maintains  it  as  long  as  necessary.  This  device  allows  one  per¬ 
son  to  temper  a  larger  quantity  of  steel  than  is  possible  by  other 
methods. 

The  six-slice  toaster,  showm  in  Fig.  7,  has  been  designed 
especially  for  hotels  and  restaurants.  The  heating  units  con¬ 
sist  of  vertical  coils  such  as  are  used  in  the  two-slice  toasters, 
and  the  toasting  is  similarly  accomplished  by  means  of  radiant 


. . 

Fig.  9 — Soldering  Iron  With  Guard  Ring. 


heat.  The  maximum  temperature  is  almost  instantly  available 
after  the  current  is  turned  on.  It  is  not  necessary  to  turn  the 
slices  of  bread,  as  the  heat  acts  upon  both  sides  of  each  slice 
at  the  same  time,  accomplishing  the  toasting  of  all  simulta¬ 
neously.  The  advantages  of  the  radiant  toaster  in  producing 
crisp,  brown  toast  are  already  too  well  known  to  need  further 
mention. 

It  has  a  maximum  capacity  of  six  slices,  each  slice  being  placed 
in  a  hinged  wire  rack,  which  is  located  between  two  rows  of 
heating  units.  There  are  thus  seven  rows  of  heating  units,  each 
row  consisting  of  four  vertical  heating  elements  and  consuming 
500  watts.  These  are  in  two  sections  of  three  and  four  rows 
each,  either  section  of  which  may  be  operated  alone  or  in  con¬ 
junction  with  the  other,  so  that  two,  three  or  six  slices  may  be 
made  at  the  same  time.  This  toaster  permits  toast  to  be  made 
as  fast  as  one  can  put  in  and  take  out  the  slices ;  with  it.  the 
chef  can  make  six  slices  of  toast  per  minute  and  the  annoyance 
and  expense  of  maintaining  fires  to  supply  an  occasional  demand 
for*  toast  is  eliminated.  It  is  designed  for  attachment  to  light¬ 
ing  circuits  by  an  indicating  snap  switch.  Each  toast  rack  has  a 
wire  handle  projecting  from  the  top  edge  which,  when  de¬ 
pressed,  swings  the  rack  upward  and  out  from  between  the 
units. 

In  the  electric  soldering  irons,  shown  in  Figs.  8  and  9,  all  the 
heat  is  generated  in  the  tip,  where  it  is  available  for  work. 
They  require  only  a  small  current  and  little  attention,  and 
there  is  no  accumulation  of  soot  or  burning  off  of  the  tin  at 
the  tip.  Being  furnished  with  flexible  connectors,  they  are 
handy  and  portable.  Work  is  therefore  improved  in  quality  and 
increased  in  quantity  where  the  electrically  heated  irons  are 
used.  The  irons  of  the  different  sizes  consume  75  watts,  100 
watts,  150  watts,  225  watts  and  325  watts  respectively.  The 
irons  shown  in  Fig.  8  are  not  provided  with  guard  rings,  while 
the  one  shown  in  Fig.  9  is  so  provided. 
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Industrial  and  Commercial  News 


THE  Week  in  Trade. 

Financial  papers  view  the  present  situation  with  a  better 
feeling  than  records  for  the  month  would  appear  to  war¬ 
rant.  Crop  prospects  are  brighter  than  anticipated  and 
while  the  official  reports  show  a  probable  harvest  of  wheat  un¬ 
der  the  average  of  recent  years,  very  large  crops  of  oats  and 
corn  are  indicated  which  go  far  toward  counterbalancing  re¬ 
duction  in  other  crops.  Purchases  in  nearly  all  important 
branches  of  trade  are  still  conducted  on  a  conservative  basis , 
operations  for  immediate  needs  being  more  important  than  for 
future  requirements.  The  news  of  general  merchandising  over 
the  country  average  up  more  cheerfully  than  for  some  time  and 
manufacturers  apparently  are  warranted  in  the  belief  that  there 
is  an  increase  of  trade  in  sight.  In  the  East  there  is  a  better 
feeling  and  more  business;  the  South  is  cheerful  and  even  in 
the  West  there  seems  to  be  little  worry  about  the  Fall ,  only  a 
disposition  to  wait  a  little  longer  is  apparent.  The  Easton 
banking  market  is  pessimistic  and  is  even  charged  with  holding 
back  accommodation  to  business.  The  bank  clearings  outside  of 
New  York  compared  with  last  year’s  show  a  normal  downward 
swing;  but  with  larger  totals  than  last  year.  The  advance  of 
the  Fall  season  has  benefitted  wholesale  and  jobbing  trade ;  but 
there  are  feelings  of  disappointment  visible  in  some  lines.  The 
steel  trade’s  output  is  not  up  to  the  capacity  of  the  mills,  and 
one  of  the  car  manufacturers  was  quoted  as  saying  that  the  car 
business  is  at  a  complete  standstill.  This  state  of  affairs  is  at¬ 
tributed  to  the  poor  investment  market  conditions.  The  im¬ 
provement  in  monetary  conditions  is  marked.  The  Clearing- 
House  banks  of  New  York  have  accumulated  a  surplus  well 
over  $50,000,000  which  is  quite  large  for  this  time  of  year.  Col¬ 
lections  are  still  only  about  fair.  Money  has  been  easy  for  call 
loans;  but  time  money  displays  all  its  previous  firmness.  Busi¬ 
ness  failures  for  the  week  ending  Aug.  ii  as  reported  by 
Bradstreets’  were  231  against  166  last  week,  219  in  the  like 
week  of  1909,  249  in  1908,  146  in  1907  and  143  iri  1906. 

The  COk*PER  Market. 

D LURING  the  past  week  there  was  an  increased  demand 
for  copper  with  lake  at  13  cents  and  electrolytic  three- 
eighths  of  a  cent  less.  A  number  of  producers  an¬ 
nounced  during  the  week  that  they  would  turn  out  less  than 
the  average  amount  of  the  metal  in  addition  to  those  concerns 
that  had  already  curtailed  their  outputs ;  but  the  full  effects  of 
the  curtailment  are  not  likely  to  be  shown  for  two  or  three 
months  to  come.  The  increase  in  the  surplus  since  the  first  of 
the  year  has  been  at  the  rate  of  about  1,000,000  lb.  per  month 
and  there  is  a  belief  that  with  the  revival  of  business  the  con¬ 
sumption  of  copper  will  absorb  all  that  can  be  produced  next 
year.  So  long  as  the  hand-to-mouth  policy  of  buying  prevails, 
rapid  fluctuations  in  the  price  of  the  metal  will  not  obtain,  and 
the  market  will  remain  quite  steady.  The  copper  share  market 
which  was  quite  dull  exhibited  a  quick  upward  turn  with  the 
publication  of  the  Copper  Producers’  statement ;  but  tliis  up¬ 
ward  movement  continued  only  two  days.  Consumers  purchased 
a  little  more  freely  of  electrolytic  and  lake  copper;  both  on 
domestic  account  and  for  export.  The  total  sales  for  the  week 
were  estimated  at  15,000,000  lb.,  the  deliveries  extending  from 
August  to  November  inclusive.  The  advance  in  copper  abroad 
was  one  pound  sterling  for  standard,  while  electrolytic  ad¬ 
vanced  10  shillings.  In  the  domestic  market  the  advance  was 
about  one-eighth  cent  per  pound;  but  there  was  some  reaction 
at  the  end  of  the  week.  Amalgamated  interests  are  still  offer¬ 
ing  electrolytic  in  Europe  at  58  pounds  sterling  which  is  equiva¬ 
lent  to  a  little  less  than  12.5  cents  f.  o.  b..  New  York.  Inde¬ 
pendent  interests  are  offering  electrolytic  at  12.575  cents  to 
12.625  cents  delivered  30  days,  12.5  cents  cash  New  York  or 
slightly  under.  The  exports  of  copper  during  the  month  of 
July,  according  to  the  Metal  Exchange  report,  including  all 
ports,  was  23,018  tons,  and  for  the  first  seven  months  of  this 
year  152,242  tons.  During  July  last  year  the  total  exports  were 
35.046  tons,  and  for  the  first  seven  months  of  1909  aggregated 
182,526  tons.  But  according  to  Copper  Producers’  statement, 
the  July  exports  this  year  were  26,521  tons.  Since  the  first  of 


.August  the  exports,  according  to  the  Metal  Exchange,  have 
been  11,888  tons,  of  which  9,634  tons  has  already  been  reported 


STANDARD  COPPER. 


Spot  .  12.20 

August  . .  12.20 

September  .  12.20 

October  .  12.20 

November  .  12.20 

The  London  market  Aug.  15  was  as  follows: 


Settling 


Standard  copper,  spot .  56 

Standard  copper,  futures .  57 

Extreme  fluctuations  for  this  year: 

Standard  . . 

London,  spot . £62 

London,  futures .  65 

London,  best  selected .  65 

exported  in  the  July  statement  of  the  Copper  Producers’  Asso¬ 
ciation.  Imports  since  the  first  of  August  have  been  2900  tons, 
350  tons  of  matte  and  3540  tons  of  ores.  Daily  call  on  the 
Metal  Exchange,  Aug.  15,  quoted  standard  copper  as  per  the 
accompanying  table. 


Bid.  Asked. 

price. 

12.20 

12.50 

12.20 

12.50 

12.35 

12.20 

13.50 

13.35 

12.20 

12.. SO 

13.35 

12.20 

12.50 

12.35 

follows : 

Highest. 

Lowest. 

£  8 

d 

£  s  d 

•  •  •  56  3 

9 

55  15  0 

. . .  57  0 

0 

56  10  0 

Highest. 

Lowest. 

13.SOC 

1  I. 70c 

. . .  £62  0 

0 

£53  15  0 

...  6s  18 

9 

53  7  6 

. . .  65  10 

0 

57  15  0 

INDUSTRIAL  AND  COMMERCIAL  NOTES. 


Rio  de  Janeiro’s  New  Electric  Company. — The  Electrical 
Power  Company  of  Brazil  has  signed  a  contract  with  the  Fed¬ 
eral  District  of  Rio  de  Janeiro  for  the  installation  in  the 
streets  of  that  city  and  in  the  rural  zone  of  canalizations,  for 
the  supply  of  electrical  energy  in  general.  The  contract  is  for 
a  term  of  90  years  and  provides  that  service  shall  begin  June 
7,  1915,  with  the  provision  that  electricity  not  of  hydraulic  gen¬ 
eration  may  be  supplied  earlier  than  that  date,  if  the  company’s 
works  are  by  that  time  completed.  The  concession  is  granted 
according  to  the  contract  under  the  condition  that  the  rights 
of  third  parties  rnust  be  considered,  especially  the  privileges 
enjoyed  by  the  Rio  de  Janeiro  Tramway,  Light  &  Power  Com¬ 
pany,  Ltd.  The  company  will  get  the  same  technical  condi¬ 
tions  from  the  Federal  community  as  granted  to  the  present 
company  and  will  be  permitted  to  install  its  own -canalization 
providing  no  damage  is  done  to  the  property  of  the  tramway 
company.  The  Electrical  Power  Company  of  Brazil  will  grant 
a  20  per  cent  rebate  on  electrical  energy  needed  by  the  munici¬ 
pality.  The  company  at  present  has  a  water  power  plant  about 
100  miles  from  Rio  de  Janeiro  and  for  some  time  past  has  been 
trying  to  obtain  a  foothold  in  Rio  de  Janeiro. 

Penn  Central  Light  &  Power  Plans  New  Plant. — What 
will  probably  be  the  largest  electric  lighting  plant  in  Penn¬ 
sylvania  outside  of  Philadelphia  and  Pittsburgh  is  being  planned 
by  the  Penn  Central  Light  &  Power  Company  for  Altoona,  Pa. 
The  exact  location  of  the  station  has  not  yet  been  selected;  but 
it  is  announced  that  the  buildings  will  be  in  Altoona  or  adja¬ 
cent  to  it  and  that  an  order  for  a  portion  of  the  equipment  has 
already  been  placed.  The  Penn  Central  Light  &  Power  Com¬ 
pany  in  consolidating  the  old  stations  of  the  Edison  Electric 
Illuminating  Company  and  the  Citizens  Electric  Light,  Heat  & 
Power  Company  of  Altoona  found  that  the  equipment  of  the 
two  companies  was  not  only  inadequate  but  unsuited  to  the 
needs  of  a  modern  station.  Since  the  company  has  taken  over 
the  properties  the  business  increase  has  made  new  construction 
imperative.  A  3000-hp  Curtis  unit  has  already  been  ordered 
from  the  General  Electric  Company. 

Canadian  Steam-Heating  Plant. — Operations  have  been 
commenced  on  a  new  steam  heating  plant  of  the  Brandon  Elec¬ 
tric  Company  of  Brandon,  Manitoba,  Canada.  This  will  be  the 
first  venture  of  its  kind  in  the  Canadian  West  and  considerable 
interest  is  evinced  in  utility  circles  in  that  section  over  the  proj¬ 
ect.  The  agreement  between  the  company  and  the  City  Coun¬ 
cil  dealing  with  the  granting  of  powers  to  the  company  to  con¬ 
struct  and  operate  a  public  steam  heating  plant  specifies  the 
rates  to  be  $i  per  1000  lb.  of  condensation  on  a  monthly  con¬ 
sumption  up  to  10,000  lb.  with  a  graduated  reduction  to  con¬ 
sumers  using  an  excess  of  10,000  lb.  per  month.  The  minimum 
charge  per  month  is  to  be  $3  net. 
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Allis-Chalmers  Business. — The  bookings  of  the  Allis- 
Chalmers  Company  for  the  month  just  closed  are  stated  to  be 
the  largest  yet  recorded  for  July,  while  the  June  record,  with 
the  exception  of  the  year  1906,  was  also  the  "best  for  that  period. 
Olierations  are  said  to  be  now  from  10  to  15  per  cent  above  the 
level  at  this  season  in  1907 ;  but  the  average  for  the  fiscal  year 
ending  June  30,  however,  was  about  15  per  cent  less  than  three 
years  ago.  Of  recent  orders  received  by  the  company  the  most 
important  were  for  steam  turbines  as  follows:  Mexico  North¬ 
western  Railway  Company,  three  1500-hp  units^  The  Flatbush 
tias  Company,  of  Brooklyn,  one  3000-hp  unit;  the  Houston 
Light,  Heat  &  Power  Company  of  Houston,  Tex.,  one  4000-hp 
turbine  set;  and  the  Firestone  Tire  &  Rubber  Company,  one 
2000-hp  turbine  and  a  large  quantity  of  electrical  machinery. 

Electrical  Construction. — Among  the  items  printed  under 
Construction  News  in  our  present  issue  are  announcements  of 
proposed  new  plants  or  considerable  extensions  to  present  plants 
at  Hudson,  Wis. ;  Frankstown,  Pa. ;  Tellico  Plains,  Tenn. ; 
Tacoma,  Wash.;  Redmond,  Ore.;  Princeton,  Minn.;  King¬ 
fisher,  Okla. ;  Thibodaux,  La.;  Blast  Troy,  Wis.;  Fairview, 
Okla. ;  Coleman,  Tex.;  Cottonwood,  Idaho;  Vancouver,  B.  C.. 
Can.;  Fargo,  N.  D. ;  Cambridge  City,  Ind. ;  McPherson,  Kan.; 
Franklin,  N.  H. ;  Sylvan  Beach,  N.  Y. ;  Frederick,  Md. ;  Co¬ 
lumbia,  Mo.;  Wamego,  Kan.;  Medicine  Hat,  Alta.,  Can.;  Clear¬ 
water,  Fla.;  Athens,  Ohio;  Middletown,  Ind.,  and  Buffalo,  N.  Y. 

Electric  Road  to  Connect  Helena  with  Butte. — It  has 
been  authoritatively  announced  that  former  Senator  Clark  has 
subscribed  $3,000,000  of  the  proposed  bond  issue  of  the  Helena 
&  Butte  Electric  Line,  construction  work  on  which  is  to  begin 
this  fall.  The  line  will  be  75  miles  long  and  will  cross  the  main 
divide  of  the  Rocky  Mountains.  Energy  for  operating  it  will 
be  generated  in  a  water  power  plant  on  the  Missouri  River  near 
Helena  and  in  addition  to  furnishing  transportation  between  the 
two  cities,  the  road  will  supply  transportation  facilities  to  a 
number  of  mining  districts  whose  operations  have  been  retarded 
by  lack  of  it. 

Large  Westinghouse  Order. — The  Mexican-Northwest¬ 
ern  Railway  Company,  of  25  Broad  Street,  New  York  City,  has 
recently  placed  a  large  order  for  motors  with  the  W estinghouse 
Electric  &  Manufacturing  Company.  The  order  includes  168 
induction  motors,  aggregating  3736  hp,  ranging  in  rating  from 
3  hp  to  200  hp.  These  motors  will  be  shipped  to  the  company’s 
property  at  Madera,  Chihuahua,  Mex.,  to  be  used  in  the  op¬ 
eration  of  the  saw  and  planing  mills. 

New  Traction  System  in  Oklahoma. — A  State  charter  has 
l>een  granted  to  the  Oklahoma  Public  Service  &  Interurban 
Lines,  a  corporation  which  intends  to  build  and  maintain  steam 
and  electric  railroads  in  Oklahoma  and  Kansas.  The  total  es¬ 
timated  cost  of  the  proposed  system  is  $6,000,000  and  the  com¬ 
pany  is  capitalized  at  $100,000.  Among  the  directors  are 
Messrs.  L.  L.  Brullard,  A.  C.  Lampke,  G.  W.  Tucker  and  H. 
C.  Lytle  of  New  York. 

General  Electric  Sales  to  Southern  Pacific. — The  General 
Electric  Company  has  sold  to  the  Southern  Pacific  Railroad 
Company  12  four-motor,  75-hp  equipments ;  six  500-kw'  motor- 
generator  sets  and  one  300-kw  motor-generator  set.  This 
new  apparatus  is  intended  for  the  Oakland  substation.  A  large 
jtortion  of  the  energy  of  this  station  is  received  from  the 
Great  Western  Power  Company. 

Consumers’  Electrical  Company,  of  Wheeling. — The  Con¬ 
sumers  Electrical  Company,  of  Wheeling,  has  engaged  en¬ 
gineers  to  plan  its  electrical  station,  the  cost  of  which  is  esti¬ 
mated  to  be  from  $700,000  to  $900,000. 


Financial. 

THE  WEEK  IK  Wall  Street. 

Opinions  regarding  the  future  of  the  stock  market  are 
widely  divergent.  Cross-currents  in  finance  and  trade 
explain  the  conservatism  with  which  the  underlying  op¬ 
timism  of  the  financial  community  is  just  now  strongly  tem¬ 
pered.  The  Government’s  crop  report,  the  statement  of  the 
Copper  Producers’  .\ssociation  and  the  success  of  bankers  in 
securing  gold  abroad  without  real  competition  were  all  cheering. 
.\gainst  these  were  the  first  monthly  report  of  the  Steel  Corprt- 
ration  on  unfilled  tonnage  showing  at  the  close  of  July  a  de¬ 
crease  of  286,000  tons  in  orders  as  compared  with  the  figures 
for  the  end  of  June;  the  July  statement  of  our  exports  of  do¬ 
mestic  products  putting  the  total  at  only  $30,063,000,  a  loss  of 


$14,000,000  as  compared  with  June,  and  $6,300,000  as  compared 
with  July  a  year  ago,  shipments  as  a  whole  falling  below  any 
July  return  since  1904,  and  the  unbroken  drought  over  a  large 
section  of  the  Texas  cotton  belt  forcing  reductions  of  earlier 
estimates  and  leading  directly  to  much  higher  prices  for  all  op¬ 
tions  in  the  cotton  market.  Wall  Street,  however,  is  not 
alarmed  because  the  steel  trade  is  going  through  a  period  of  re¬ 
action  and  is  taking  a  hopeful  view  of  the  year’s  harvests.  It 
also  feels  better  over  the  copper  market  outlook.  Contributing 
factors  to  the  poor  showing  of  steel  are  a  decline  of  26  per 
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cent  in  building  permits  throughout  the  country  and  the  econo¬ 
mies  which  the  railroads  are  putting  into  effect  everywhere 
while  awaiting  the  decision  of  the  Interstate  Commerce  Com¬ 
mission  on  the  appeal  for  higher  transportation  rates.  Accord¬ 
ing  to  one  authority  the  conditions  now  surrounding  the  railroad 
operations  in  the  country  present  an  element  of  uncertainty 
and  apprehension.  Many  conservative  interests  say  they  can¬ 
not  become  enthusiastic  over  the  stock  market  so  long  as  the 
political  situation  is  susceptible  of  so  many  radical  changes  as 
they  now  believe  possible.  Money  is  still  piling  up  in  bank 
vaults  and  quotations  Aug.  15  were:  call,  @  per  cent;  90 
days,  4^  per  cent  The  quotations  in  the  table  are  those  at  the 
close  of  Aug.  15. 

Fikancial  Notes. 

Ontario  Power  Leases  Transmission  Company. — The 
Ontario  Power  Company,  of  Niagara  Falls,  N.  Y.,  which  owns 
$1,000,000  capital  stock  of  the  Ontario  Transmission  Company 
and  guarantees  its  bonds,  has  leased  under  agreement  dated 
April  20,  1910,  the  properties,  franchises  and  future  undertak¬ 
ings  of  the  latter  company  from  May  i,  1910,  to  .\pril  i,  1930. 
The  agreement  embodies  the  privilege  and*  option  to  acquire  and 
purchase  at  any  time  after  the  bonds  of  the  transmission  com¬ 
pany,  issued  or  to  be  issued,  have  been  bought  and  retired  by 
the  power  company.  A  clause  in  the  agreement  provides  that 
should  the  power  company  not  exercise  its  option  during  the 
life  of  the  present  lease  the  transmission  company  will  grant  it 
a  renewal  lease  for  a  further  term  of  40  years  under  like  terms 
as  to  rent  and  with  a  like  option  as  to  purchase.  The  power 
company  agrees  to  pay  to  the  transmission  company  by  way  of 
rent  the  sum  of  $2.30  per  annum  for  each  electrical  horse-power 
transmitted  over  the  transmission  company’s  lines,  and  stipulates 
that  payments  in  any  year  shall  not  be  less  than  the  amount  re¬ 
quired  by  the  transmission  company  to  pay  interest  on  such  of 
its  bonds  as  are  outstanding,  or  to  pay  its  taxes,  administrative 
and  operating  expenses.  The  Ontario  Power  Company  has 
$5,621,000  capital  stock  outstanding,  $5,768,000  first  mortgage 
fives,  and  $3,100,000  debenture  fives.  The  transmission  com¬ 
pany’s  capitalization  consists  of  $1,000,000  capital  stock  and 
$1.466000  first  mortgage  fives.  For  the  year  ending  June  30. 
1910,  the  combined  earnings  of  the  two  companies  show  gross 
receipts  from  the  sale  of  energy  of  $704,000,  an  increase  over 
TQOi)  of  $250,000,  or  55  per  cent.  The  net  earnings  show  an  in- 
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crease  of  over  200  per  cent.  The  surplus  after  charges 
were  paid  was  $118,873,  as  against  a  deficit  of  $128,- 
020  last  year.  In  the  figures  for  1909  appears  a  deduc¬ 
tion  of  $134,657  on  account  of  flood  damages,  and  ex¬ 
cluding  these  deductions  the  improvement  in  surplus 
amounted  to  $112,236.  The  company's  sale  of  energy  now  ag¬ 
gregates  61,500  horse-power  per  month,  and  installations  now  in 
progress  will  increase  this  output  to  82,000  horse-power  per 
month  before  the  end  of  the  year.  The  second  conduit  is  now 
practically  completed,  and  the  eighth  generating  unit  will  be  in 
service  by  September,  and  the  power  house  for  units  9  and  10 
will  be  completed  during  the  autumn.  The  secretary  of  the  com¬ 
pany  states  that  the  output  of  these  additional  units  will  be 
called  for  under  existing  contracts  as  soon  as  they  are  installed. 
The  company’s  head  works  are  equipped  for  an  ultimate  capacity 
of  200,000  horse-power. 

Increase  in  Western  Union  Gross  Earnings. — For  the 
fiscal  year  ended  June  30  Western  Union  gross  receipts  were 
approximately  $33,000,000,  which  is  an  increase  of  almost  $3,000,- 
000  or  10  per  cent  over  the  previous  year.  This  is  stated  to 
be  the  biggest  aggregate  of  income  that  the  company  has  ever 
piled  up  in  a  single  12  months  and  coming  as  it  does  when 
•American  Telephone  control  is  but  nine  months  old  is  looked 
upon  with  pleasure.  The  net  earnings  however  will  not  vary 
materially  from  the  previous  year  and  may  be  approximated  at 
$5,800,000  or  5.8  per  cent  on  the  $100,000,000  capital  stock.  The 
company  is  endeavoring  to  popularize  the  use  of  the  telegraph 
so  that  hundreds  of  thousands  of  miles  of  wire  in  use  but  33  per 
cent  of  the  time  may  be  made  to  become  producers  of  revenue 
two-thirds  to  three-quarters  of  the  time.  The  night  letter  serv¬ 
ice  recently  inaugurated  is  producing  between  20,000  and  25,000 
daily  messages  which  are  handled,  practically  speaking,  at  the 
cost  of  the  paper  and  ink  required  for  the  writing  and  transmis¬ 
sion  of  the  messages.  An  official  of  the  company  is  quoted  as 
saying  that  so  far  as  financial  results  of  the  night  letter 
messages  are  concerned,  the  company  has  not  had  an  oppor¬ 
tunity  yet  to  demonstrate  exactly  what  they  may  be.  The 
financial  results  according  to  this  official  are  but  secondary  to 
the  effort  of  the  company  to  determine  whether  the  service 
meets  a  real  and  growing  demand  of  the  people  and  if  so,  he 
believes,  the  company  may  be  able  to  offer  further  advantages 
along  similar  lines. 

American  Telegraph  &  Telephone  Company  Finances 
Construction  Out  of  Earnings. — During  the  first  six  months 
of  the  current  year  the  American  Telegraph  &  Telephone 
Company  has  demonstrated  its  ability  to  finance  80  per  cent  of 
its  construction  requirements  out  of  earnings.  The  management 
is  confident  that  during  the  second  half  of  the  year  a  still  better 
record  will  obtain,  and  that  by  1911  the  company  will  easily  pay 
for  95  per  cent  of  new  construction  out  of  current  earnings. 
During  the  first  six  months  of  the  .current  year  the  American 
Telegraph  &  Telephone  Company  gained  308,000  stations,  in¬ 
cluding  those  of  Bell  lines  proper  and  connected  licensees  or 
affiliated  independent  stations.  This  is  at  the  rate  of  616,000 
per  annum  compared  with  a  total  increase  in  stations  last  year 
of  778,000.  This  decrease  in  the  face  of  the  fact  that  the  com¬ 
pany  is  spending  this  year  at  the  rate  of  $28,000,000  per  annum  in 
new  construction  compared  with  $28,000,000  in  1909,  is  ex¬ 
plained  as  follows :  Last  year  the  company  connected  with 
405,061  sublicensees  of  independent  telephone  stations.  In  the 
first  six  months  of  this  year  there  were  only  73.000,  or  at  the 
rate  of  146,000  per  annum.  At  the  same  time  the  increase  in  Bell 
stations  proper  was  234,935,  as  against  167,691  for  the  six  months 
ending  June  30  last.  This  means  that  the  gain  in  stations  of 
the  Bell  lines  proper  upon  which  only  American  Telephone 
money  is  spent  is  running  at  a  rate  40  per  cent  greater  than  in 
1909. 

United  Service  Company. — A  new  holding  company, 
known  as  the  United  Service  Company,  was  incorporated  by 
Messrs.  Brooks  &  Company,  of  Scranton,  Pa.,  under  the  laws 
of  the  State  of  Delaware  on  June  25,  1910.  The  company  has 
an  authorized  capital  stock  of  $2,500,000  in  $50  shares,  consisting 
of  $1,000,000  preferred  and  $1,500,000  common.  Of  this,  $183,- 
000  of  preferred  and  $375,000  of  common  stock  will  be  issued. 
No  new  bonds  will  be  floated,  and  the  only  underlying  bonds 
in  the  hands  of  the  public  aggregate  $127,000.  The  following 
properties  are  among  those  already  operated  or  financed  by  the 
United  Service  Company:  Tuscarawas  County  Electric  Light  & 
Power  Company,  serving  New  Philadelphia  and  Canal  Dover, 
Ohio;  New  Philadelphia  Heating  Company,  United  Electric 
Company,  serving  Denison,  Ohio,  and  Urichsville  Street  Rail¬ 
way  Company,  connecting  these  towns.  The  office  of  the  com¬ 


pany  is  in  the  Traders’  Bank  Building,  in  Scranton,  and  the 
officers  are  as  follows:  President,  Thomas  R.  Brooks;  vice- 
president,  L.  H.  Conklin,  recently  manager  of  the  Scranton 
Electric  Company;  secretary-treasurer,  G.  G.  Brooks,  The 
directors  include  Messrs.  Thomas  R.  Brooks,  A.  H.  Stores,  C. 

F.  Conn,  F'.  J.  Platt,  G.  G.  Brooks,  F.  L.  Smith,  M.  J.  Murphy 
and  W.  N.  Pyle. 

Detroit  Edison  Company  Bonds. — Messrs.  Spencer,  Trask 
&  Company,  New  York  City,  are  offering  at  a  price  to  yield 
about  5J4  per  cent  income  a  portion  of  the  present  issue  of 
$1,500,000  lo-year,  convertible  debenture,  6  per  cent  gold  bonds 
of  the  Detroit  Edison  Company  dated  April  i,  1910,  and  due 
April  I,  1920;  the  bonds  convertible  between  .April  i,  1912,  and 
April  I,  1918,  into  capital  stock  of  the  company  at  par,  and  re¬ 
deemable  on  or  after  April  i,  1915,  at  105  and  interest,  upon  60 
days’  notice.  Until  April  i,  1918,,  if  called  for  redemption,  bonds 
may  be  converted  into  stock  at  any  time  before  date  named  for 
redemption.  These  convertible  debenture  bonds  are  a  direct  ob¬ 
ligation  of  the  company  and  were  issued  to  provide  for  the  ex¬ 
tension  of  its  generating  plants  and  distributing  systems.  The 
company  does  all  the  commercial  lighting  and  industrial  power 
business  in  the  city  of  Detroit,  and  the  present  total  capacity  of 
its  station  is  45,300  horse-power.  During  the  year  the  total 
effective  capacity  of  both  stations  will  be  brought  up  to  64,000 
horse-power.  The  Detroit  Edison  Company  owns  the  con¬ 
trolling  capital  stock  of  the  East  Michigan  Edison  Company, 
and  the  latter  in  turn  owns  all  of  the  securities  of  the  Wash¬ 
tenaw  Light  &  Bower  Company,  except  the  outstanding  $129,000 
first  mortgage  5  per  cent  bonds  due  Aug.  i,  1930. 

Toronto  Electric  Light  Company. — The  report  of  the 
president  of  the  Toronto  Electric  Light  Company,  Ltd.,  for  the 
fiscal  year  ending  Dec.  31,  1909,  shows  gross  receipts  from  all 
sources  of  $1,292,545,  an  increase  over  last  year  of  $136,963- 
The  operating  expenses,  including  interest  on  bonds,  amounted  to 
$761,838,  leaving  a  balance  of  $530,707.  Of  this  $315,404  has  been 
paid  out  in  dividends,  leaving  a  balance  of  $215,213,  of  which 
$200,000  has  been  transferred  to  the  reserve  fund  bringing  that 
account  up  to  $1,000,000,  and  the  balance  of  $15,213  carried  to  the 
credit  of  profit  and  loss.  Despite  the  increase  in  the  market 
value  of  material  and  labor,  the  percentage  of  operating  ex¬ 
pense,  including  taxes  to  gross  receipts,  has  been  only  55.4  per 
cent,  as  against  58  per  cent  for  the  previous  year.  Records  of 
installed  load  on  the  company’s  system  to  the  end  of  the  year 
show  an  equivalent  of  779,263  i6-cp  lamps.  This  includes  both 
the  lighting  and  motor  circuits  of  the  company.  The 
number  of  customers  has  been  increased  during  the  year  by 
2323,  making  the  total  number  to  the  end  of  the  year  12,717,  with 
14,931  meters  installed. 

The  Consolidated  Gas  Company  of  New  York  Pays  Notes. 

-^The  $5,000,000  4  per  cent  notes  of  the  Consolidated  Gas 
Company,  of  New  York,  due  Aug.  10,  which  were  placed  by 
Messrs.  N.  W.  Harris  &  Company  a  year  ago,  are  being  paid 
off  at  the  Farmers’  Loan  &  Trust  Company.  It  is  said  that  the 
company  has  arranged  with  one  or  more  banks  for  a  new  one- 
year  loan  of  $5,000,000  due  August,  1911,  the  Farmers’  Loan 
&  Trust  Company  and  two  private  parties  having  been  ap¬ 
pointed  tr*stees  for  a  new  note  issue  secured  by  the  same  col¬ 
lateral  as  the  old  note  issue;  that  is,  $6,250,000  New  York  Edison 
Company  stock.  It  is  doubtful  if  any  of  the  new  notes  will  be 
offered  to  the  public. 

Brooklyn  Edison  Earnings. — The  July  statement  of  the 
Kings  County  Electric  Light  &  Power  Company  and  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  has  just  been  is¬ 
sued  and  shows  gross  receipts  for  the  month  of  $341,590  as 
compared  with  $300,068  for  the  same  month  a  year  ago.  The 
operating  expenses  were  $170,765  leaving  net  earnings  for  the 
month  of  $170,825.  The  gross  receipts  for  the  seven  months 
of  the  year  total  $2,448,650  and  the  operating  expenses  $1,167,877 
leaving  net  earnings  for  the  seven  months  of  $1,280,773,  an 
increase  of  $164,523  over  the  net  income  for  the  similar  seven 
months  last  year. 

Burling;ton  County  Traction  Company. — The  New  Jersey 
Public  Utilities  Commission  on  Aug.  8  refused  to  approve  an 
issue  of  $166,250  bonds  of  the  newly  reorganized  Burlington 
County  Traction  Company,  on  the  ground  that  the  road  was  sold 
under  foreclosure  for  only  $120,000,  and  that  while  a  fair  value 
of  the  property  purchased  undoubtedly  exceeds  the  latter  figure, 
the  capital  stock  issued  to  purchasers  must  be  limited  to  that 
sum.  Later  the  Burlington  County  Traction  Company  requested 
the  approval  of  the  commission  on  an  issue  of  $120,000  bonds  in 
compliance  with  its  decision,  which  approval  was  granted. 
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Boston  Edison  Earnings  Show  Gain. — The  July  state¬ 
ment  of  the  earnings  of  the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  indicates  the  company’s  growth  and  also  reflects 
the  w’isdom  of  purchasing  nearly  a  year  ago  the  electrical  prop¬ 
erties  in  Newton,  Chelsea,  Watertown,  Brookline,  Brighton  and 
Waltham.  When  the  properties  were  taken  over  it  was  ex¬ 
pected  that  the  operating  expenses  would  be  heavy  until  the 
Edison  Company  could  obtain  the  full  benefits  of  the  plants  it 
had  built  to  replace  those  purchased.  The  most  important  of 
these  old  plants,  that  at  Brookline,  was  replaced  by  a  new  sta¬ 
tion  on  May  15,  and  the  plants  at  Waltham  and  Lexington 
were  completed  about  Feb.  i,  since  which  time  they  have  been 
in  operation  and  giving  good  service.  The  gross  earnings  of 
the  company  for  July  show  an  increase  of  more  than  21  per 
cent  as  compared  with  the  corresponding  month  last  year. 
The  operating  expenses  were  maintained  at  a  ratio  less  than 
47  per  cent  and  the  net  earnings  increased  over  38  per  cent. 
The  gross  earnings  for  the  past  four  months  were  $1,443445; 
the  operating  expenses  $654,732,  and  the  net  earnings  $788,712. 
On  this  basis  of  earnings  and  with  the  present  rate  of  business 
maintained,  the  fiscal  year  1911  promises  to  be  a  record  one. 
The  gross  earnings  are  estimated  at  $4,300,000;  operating  ex¬ 
penses  $2,000,000  and  net  earnings  $2,300,000.  The  present  mar¬ 
ket  price  of  Edison  stock  is  $256. 

Montreal  Railway  &  Power  Merger. — It  is  reported  that 
the  Canadian  Power  Company  is  now  in  control  of  the  Mon¬ 
treal  Street  Railway  Company.  It  is  said  that  interests  friend¬ 
ly  to  the  movement  to  merge  the  companies  have  recently  ac¬ 
quired  over  30,000  shares  of  street  railway  stock  which  with  pre¬ 
vious  holdings  is  enough  to  give  them  control.  The  likely 
merger  proposal  will  consist  of  an  offer  to  exchange  Street 
Railway  at  250  and  Canadian  Power  at  150  for  securities  of 
the  holding  company  which  will  in  turn  endeavor  to  place  low 
yield  debentures  in  London. 

Mexican  Power  Company. — At  the  annual  meeting  of  the 


Mexican  Power  Company  the  managing  director  explained  that 
the  storage  capacity  of  the  Mexican  Light  &  Power  Company, 
Ltd.,  had  been  extended  and  that  at  the  present  time  the  com¬ 
pany  had  over  20,000,000  cu.  m.  of  water  in  storage.  Mr.  H. 
M.  Hubbard  of  London  was  added  to  the  list  of  directors  and 
at  a  subsequent  meeting  of  that  body  Dr.  F.  S.  Pearson  of  New 
York  was  re-elected  president  and  Messrs.  Miller  Lash  and 
Walter  Gow  of  Toronto,  vice-presidents. 

General  Chemical  Company  Issues  Additional  Preferred 
Stock. — At  a  special  meeting  of  the  stockholders  of  the 
General  Chemical  Company  an  additional  $2,500,000  6  per  cent 
cumulative  preferred  stock  was  authorized ;  increasing  the  capi¬ 
tal  of  the  company  to  $27,000,000  of  which  $12,500,000  is 
common. 

Vulcan  Electric  Heating  Company  Increases  Capital. — 
The  Vulcan  Electric  Heating  Company,  540  West  Jackson 
Boulevard,  Chicago,  has  increased  its  capital  stock  from  $100,- 
000  to  $125,000. 

DIVIDEIfDS. 

Laclede  Gas  Light  Company,  of  St.  Louis,  Mo.,  quarterly 
per  cent,  payable  Sept.  15. 

Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal.,  quar¬ 
terly,  $1.50  per  share,  payable  Aug.  i. 

Philadelphia  Electric  Company,  quarterly,  1,5  per  cent,  payable 
Sept.  15. 

General  Electric  Company,  quarterly,  2  per  cent,  payable 
Oct.  15. 

El  Paso  Electric  Company,  $2  per  share,  payable  Sept.  15. 

Galveston-Houston  Electric  Company,  semi-annual,  $3  per 
share  preferred;  $1.50  per  share  common,  payable  Sept.  15. 

American  Telegraph  &  Cable  Company,  quarterly,  per 
cent,  payable  Sept.  1. 

Northern  Texas  Electric  Company,  $3  per  share  preferred; 
$1.25  per  share  common,  payable  Sept.  i. 


REPORT  OF  EARHUfGS. 


baton  Rouge  (La.)  Electric  Company: 

June,  1910 . 

Time,  1000 . 

Blackstone  Valley  Gas  &  Electric  Company: 

June,  1910 . 

une,  1909 . 

Columbus  ((ja.)  Electric  Company: 

June,  1910 . 

June.  1909 . 

Dallas  Electric  Corporation; 

June,  1910 . 

une,  1909 . 

Edison  Electric  Illuminating  Company  of  Brockton: 

June,  1910 . . 

June,  1909 . 

Electric  Light  &  Power  Company  of  Abington  &  Rockland: 

June,  1910 . 

J  une,  i'909 . 

El  Paso  Electric  Company: 

June,  1910 . 

une,  1909 . 

Galvrston-Houston  Electric  Company: 

iune,  1910 . 

une,  1909 . 

Houghton  County  Electric  Light  Company: 

June,  1910 . 

June,  1909 . 

Tack-sonville  Electric  Company: 

June,  1910 . 

une,  1909 . 

Lowell  Electric  Light  Corporation: 

june,  iQio . 

une,  1909 . 

Minneapolis  General  Electric  Company: 

June,  1910 . 

June,  1909 . 

Paducah  Traction  &  Light  Company: 

June,  1910 . 

June,  1009 . 

Pensacola  Electric  I'.uniwny: 

June,  1910 . 

June,  1909 . 

Savannah  Electric  Coni|iany: 

June,  191U . 

Jime,  1909 . 

Seattle  Electric  Company; 

June,  i9«o . 

June,  1909 . 

Tampa  Electric  Company; 

June,  19*0 . 

June,  1909 . 

Whatcom  County  Railway  &  Light  Company: 

June,  19*0 . 

June,  1909.... . 

Cape  Breton  Electric  Company,  Ltd.; 

June,  1910 . 

June,  *909 . . . 

Northern  Texas  Electric  Company: 

Tune,  1910 . 

June,  1909 . ; . 

Sierra  Pacific  Electric  Company: 

Tune,  1910 . 

June,  1909 . 


Gross  Earnings. 
$8,942.  *3 
7.747-93 

Expenses. 

$5,824.53 

,  6,171.24 

Net  Earnings. 
$3,1 17.60 
*,576.69 

Charges. 

$1,944-82 

1,223.38 

Surplus. 

$1,172.78 

353.3* 

78,078.6s 

72,262.56 

38,472.10 
38,9 1 4.  *3 

39,606.5  s 

33.348.43 

29,290.76 
29,81 1.47 

*0,3*5-79 

4.536.96 

37,294.67 

30,910.83 

*7,859.32 
18,01 1.84 

*9,435.35 

12,899.01 

*7,615.15 

*2,837.59 

1,820.20 

61.42 

1 14,514.1* 

*03,593.44 

81,445.06 

67,710.61 

33.069.05 

35,882.83 

26,604.64 

28,832.5s 

6,464-4* 

7,050.28 

21,948.66 

18,201.3s 

*2,585.63 

10,243.04 

9,363-03 

7.958.3* 

3,787,*2 

3,3*4.58 

5.575.9* 

4.643-73 

7,537.08 

4,458.86 

5. *86.57 
3,023.96 

2,350.4* 

*,434-90 

799.2* 

375.35 

*,5S*.2o 

*.059.55 

45,22397 

47,075.32 

27,409.27 

27,700.63 

17,814.70 

*9,374-69 

8,I95,*9 

7,942.61 

9.619.5* 

11,432.08 

109,083.15 

105,802.81 

67,027.45 

57,805.87 

42,055.70 

47,996.94 

17,629.20 

21,418.46 

24,326.50 

26,578.48 

18,289.74 

>7.055.83 

11,065.83 

9,421.08 

7.223.91 

7.634.75 

4,333.34 

4,129*7 

2.890.57 

3.505.58 

46,408.79 

38,391.40 

24.592.32 

21,447.08 

21,816.47 

*6,944.32 

9,344-3* 

9,288.18 

12,472.16 

7,656.14 

33.093.*9 

25,694.13 

19,196.61 

16,014.32 

*3,896.58 

9,679.81 

4,561.99 

4,*35,*5 

9.334-59 

5.544-66 

93.049.59 

82,4*6.36 

38,475.08 

37,855.03 

54,574-5* 

44,561.33 

30,724.17 

29.546.79 

23,850.3* 

*5.014.54 

*9.739  90 
18,101.20 

11,685,10 

10,613.50 

8,054.80 

7,487.70 

6,989.32 

6,631.2* 

1,065.48 

856.49 

21,762.84 

20,126.00 

*2,807.55 

11,291.60 

8,955.29 

8,834-46 

5.052.73 

4.263.20 

3,902.56 

4.571.26 

53.609.9* 

52,134*3 

35,595-76 

33,385.93 

18,014.15 

18,748.20 

*8,007.62 

*7,342.84 

6.53 

*,405.36 

447,675.63 

522,469.76 

261,337.00 

313,013.80 

*86,338.63 
209,455.96  • 

109,704-34 

105,092.71 

76,634.29 

*04.363-25 

49,895.28 

46,638.69 

29,308.18 

28,473.34 

20,587.10 

*8,165.35^ 

4.533-01 

4,708.74 

16,054.09 

*3.456.61 

30,460.29 

30,605.38 

18,219.92 

*8,039.41 

12,240.37 

*2,565.97 

8,472.7* 

8,085.37 

3.767.66 

4,480.60 

25,754.77 

22,788.19 

*4.989-72 

*5,022.51 

10,765.05 

7,765.68 

6,143.70 

6,143.94 

4,621.35 

1,621.74 

1 20,964.04 

*03,307.99 

64,700.8s 

57,027.72 

56,263.19 

46,280.27 

20,161.82 

17,189.60 

36,101.37 

29,090.67 

44.5*8.81 

42,719.01 

*4,544-4* 

*5,657.59 

29,974.40 

27,061.42 

5,640.17 

6,110.04 

24.334.23 

20,951.38 

August  i8,  1910. 
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CARBON  HILL,  ALA. — A  3S-kw,  33oo-volt,  three-phase,  direct<on- 
nected  unit  is  being  installed  in  the  municipal  electric  light  plant.  Fifty 
3SO-watt  street  series  lamps  were  recently  put  in  service.  O.  P.  Ivie  is 
superintendent  of  the  water  and  light  plant. 

HELENA,  ARK. — The  Helena  Gas  Company  has  recently  made  exten¬ 
sive  additions  to  its  power  plant,  including  the  installation  of  a  20-in.  x 
42-in.  Wiaconsin-Corliss  engine,  one  300-kw,  single-phase  alternator  and 
two  generating  units  for  railway  service,  with  rating  of  loo-kw  and  150- 
kw  respectively,  which  will  supply  electricity  to  operate  the  system  of 
the  Interurban  Railway  Company  recently  built.  Water-gas  machinery  is 
being  installed  in  the  gas  plant;  the  manufacture  of  coal  gas  will  be  dis¬ 
continued.  W.  J.  O’Brien  is  general  superintendent. 

HOT  SPRINGS,  ARK. — Bids  will  be  received  by  Major  G.  D.  Deahon, 
Quartermaster,  U.  S.  A.,  until  Sept.  10  for  furnishing  and  installing  one 
triple  motor-driven  pump  and  two  motors,  one  alternating  and  one  direct 
current. 

PINE  BLUFF,  ARK. — The  Citizens  Light  &  Traction  Company  is  re¬ 
ported  to  be  contemplating  the  rebuilding  of  its  street  railway  in  Pine 
Bluff. 

HEMET,  CAL. — It  is  reported  that  preparations  are  being  made  for 
the  construction  of  a  large  reservoir  and  hydroelectric  power  plant  to 
supply  electricity  for  the  proposed  electric  railway  and  for  the  city 
of  Hemet. 

LODI,  CAL. — The  Board  of  Trustees  is  contemplating  the  installation 
of  a  ser  es  luminous  arc  lamp  circuit  in  the  business  district  of  the  town 
and  possibly  a  series  tungsten  circuit  in  the  residence  section.  John  C. 
Henning  is  superintendent  of  the  water  and  light  department. 

ONTARIO,  C.\L. — Preparations  are  being  made  by  the  Ontario  &  San 
Antonio  Heights  Railroad  Company  for  bu  Iding  a  double-track  railway 
from  Pomona  to  Ontario  and  Upland,  via  Claremont,  a  distance  of  seven 
miles. 

POMONA,  CAL. — All  rights  of  way  have  been  practically  secured  for 
the  proposed  electric  railway  between  Claremont  and  Pomona. 

QUINCY,  CAL. — Notice  of  appropriation  of  50,000  cu.  in.  of  water  of 
Juniper  Lake  has  been  filed  by  Aleward  D.  Thorne,  403  Fillmore  Street. 
San  Francisco,  Cal.,  with  the  county  recorder.  The  water  is  to  be  used 
for  power,  mining,  irrigation  and  domestic  purposes. 

RICHMOND,  CAL. — The  Richmond  Light  &  Power  Company  has  ap¬ 
plied  to  the  Board  of  Supervisors  of  Contra  Costa  County  for  a  franchise 
to  construct  and  operate  transmission  lines  over  the  roads  and  highways 
of  the  county  for  the  distribution  of  electricity  for  lamps  and  motors. 
Sealed  bids  will  be  received  by  the  Board  of  Supervisors  for  the  above 
franchise  until  Sept.  6. 

SAN  ANDREAS,  CAL. — Plans  are  being  prepared  by  the  General 
Electric  Power  Company  for  the  development  of  the  power  sites  and 
water  rights  owned  by  the  company.  It  is  estimated  that  60,000  hp  can 
be  developed.  Le  Grand  Brown,  of  New  York,  N.  Y.,  is  consulting 
engineer. 

SAN  BERNARDINO,  CAL. — The  City  Council  has  declared  in  favor 
of  a  municipal  lighting  plant.  A  committee,  consisting  of  Councilmen 
Oweger,  Irving  and  Holmes,  has  been  appointed  by  the  mayor  to  look 
into  the  matter. 

SAN  FRANCISCO,  CAL. — Orders  have  been  placed  by  Atchison, 
Topeka  &  Santa  Fe  Railroad  Company  for  apparatus  to  equip  460  miles 
of  its  railroad  with  telephones  for  train  dispatching.  At  present  the 
company  has  2275  miles  of  its  system  equipped  with  telephones  for  dis¬ 
patching  trains. 

SAN  FRANCISCO,  CAL. — Orders  have  been  given  by  the  Federal 
agents  to  stop  the  work  of  the  Hydro-Electric  Company  now  in  prog¬ 
ress  near  Bodie.  The  company  is  erecting  a  hydroelectric  power  plant 
for  the  purpose  of  furnishing  electricity  to  the  mines.  The  company  at¬ 
tempted  to  run  its  transmission  lines  across  a  portion  of  the  Mono 
national  forest  without  securing  the  consent  of  the  Government.  The 
company  insists  that  it  is  within  the  law  and  intends  to  proceed  accord¬ 
ingly.  William  H.  Metson,  of  San  Francisco,  Cal.,  is  interested  in  the 
project. 

STOCKTON,  CAL. — The  Stockton  Gas  &  Electric  Company  has  filed 
application  in  the  superior  court  for  dissolution  of  the  corporation. 

STOCKTON,  CAL. — The  Board  of  Supervisors  of  San  Joaquin  County 
has  instructed  Frank  C.  Quaill,  county  engineer,  to  prepare  plans  and 
estimates  of  costs  for  the  installation  of  an  electric  light  plant  to  supply 
electricity  to  light  the  court  house  and  jail. 

WHITTIER,  CAL. — The  committee  appointed  by  the  Board  of  Trustees 
to  make  investigations  in  regard  to  establishing  a  municipal  electric  light 
plant  has  submitted  a  report  prepared  by  C.  W.  Koiner,  general  manager 
of  the  Pasadena  municipal  plant,  which  estimates  that  a  generating  and 
distributing  plant  could  be  built  in  Whittier  at  a  cost  of  $109,000,  and 


could  furnish  electricity  at  the  rate  of  9  cents  per  kw-hour.  The  plans 
provide  for  a  duplicate  generating  plant.  In  the  meantime  the  Southern 
California  Edison  Company  has  offered  to  reduce  the  rate  for  electricity 
for.  lamps  from  cents  per  kw-hour  to  10  cents  per  kw-hour  and  to 

make  all  renewals  with  “gem"  lamps,  which  will  make  a  reduction  of 
about  25  per  cent  in  the  service.  The  committee  has  reported  to  the 
Board  of  Trustees  that  it  would  be  advisable  to  accept  the  reduced  rate 
offered  by  the  company  in  preference  to  building  a  municipal  plant  at 
this  time. 

WOODLEAF,  CAL. — The  Forbestown  Ditch  Company  is  reported  to  be 
contemplating  the  installation  of  ^n  electric  plant  in  Woodleaf. 

BOULDER,  COL. — The  large  power  plant  of  the  Central  Colorado 
Power  Company,  located  in  the  Middle  Boulder  Canyon,  was  put  into 
operation  Aug.  4.  The  plant  has  been  in  the  course  of  construction  about 
sVi  years  and  cost  about  $2,500,000.  G.  H.  Walbridge,  of  New  York, 

N.  Y.,  is  general  manager. 

GOLDEN,  COL. — Surveys  have  been  completed  for  the  construction  of 
an  electric  railway  for  the  Golden  smelter  of  the  North  American  Smelt¬ 
ing  &  Mines  Company,  to  connect  the  plant  in  this  place  with  the  lime 
quarries,  located  6  miles  north  of  Golden.  About  2  miles  of  track  will  be 
built  to  a  junction  with  the  Colorado  &  Southern  at  the  pressed  brick 
works,  from  which  point  the  oars  will  be  hauled  to  the  smelter  by  the 
engines  of  the  Colorado  &  Southern. 

BRISTOL,  CONN. — Plans  are  being  prepared  by  the  C.  G.  Garrigus 
Machine  Company,  of  Bristol,  Conn.,  for  the  construction  of  a  new  power 
house  and  equip  its  works  for  electrical  operation.  The  plant  will  have  an 
output  of  too  hp. 

NORWICH,  CONN. — Preliminary  anangeinents  have  been  nearly 
completed  by  the  Norwich,  Colchester  &  Hartford  Traction  Company  for 
the  construction  of  its  proposed  interurban  railway,  work  on  which  will 
begin  in  the  near  future.  It  is  expected  to  have  10  miles  completed 
before  the  first  of  the  year. 

WATERBURY,  CONN.— The  stockholders  of  the  Waterbury  &  Mill- 
dale  Tramway  Company  have  voted  to  issue  capital  stock  to  the  amount 
of  $150,000.  The  company  proposes  to  build  an  electric  railway  from 
Waterbury  to  Milldale,  for  which  practically  all  of  the  right  of  way  has 
been  secured.  Charles  H.  Clark,  of  Milldale,  Conn.,  is  president. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Washington,  D.  C.,  until  Aug.  30  for 
furnishing  at  the  various  navy  yards  and  naval  stations  the  following 
supplies:  Las  Animas,  Col.,  Schedule  2808— cross-arms,  pins  and  10,000  ft. 
bare  copper  wire,  etc.  Schedule  2792 — 11  sets  5-kw  turbo-generator  sets 
and  accessories  to  be  delivered  at  various  navy  yards. 

CLEARWATER,  FLA. — Bids  will  be  received  by  the  Clearwater  Ice 
Factory,  J.  M.  &  J.  N.  McClung,  proprietors,  until  Sept,  i  for  one  too- 
kw,  engine  type,  60-cycle,  3300-volt,  three-phase  generator  with  exciter; 
one  150-hp  simple  engine,  277  r.p.m. ;  one  60-kw,  engine  type,  60-cycle, 
2300-volt,  three-phase  generator  with  exciter,  direct  connected  to  one 
90-hp  simple  engine,  300  r.p.m.  Proposals  will  be  received  for  either 
complete  sets  or  generator  and  engines  seperate. 

ALBANY,  GA. — The  Electric  Light  and  Waterworks  Commission  is  con¬ 
templating  placing  2100  ft.  of  cable  in  underground  conduit  as  an  experi¬ 
ment.  William  Lockett  is  manager. 

ALBANY,  GA. — The  Albany  Power  &  Manufacturing  Company  has 
nearly  completed  its  1 000-bp  steam  plant.  The  plant  will  be  used  as  an 
auxiliary  to  its  hydroelectric  power  plant.  The  company  furnishes  elec¬ 
tricity  to  operate  the  municipal  electric  system  in  Albany. 

MACON,  GA. — The  Cherokee  Brick  Company  is  reported  to  have  en¬ 
tered  into  a  contract  with  the  Central  Power  Company,  of  Macon,  Ga.,  by 
which  the  latter  is  to  supply  electricity  to  operate  its  entire  plant.  S.  T. 
Coleman  is  president  of  the  Cherokee  Brick  Company. 

ROYSTON,  GA. — D.  W.  Brooks  is  reported  to  be  contemplating  the 
construction  of  a  hydroelectric  plant  on  the  Broad  River,  at  Brook  Shoals. 
It  is  proposed  to  furnish  electricity  for  lamps  and  motors. 

STATESBORO,  GA. — The  Ogeechee  River  Electric  Company,  which 
was  organized  for  the  purpose  of  constructing  three  hydroelectric  plants 
on  the  Ogeechee  River,  to  develop  16,000  hp  for  transmission  by  electricity 
to  Statesboro,  Oliver,  Millen,  Rocky  Ford,  Scarboro,  Stillmore  and  Savan¬ 
nah,  has  completed  preliminary  surveys.  The  cost  of  the  plants  is  esti¬ 
mated  at  $1,500,000.  A.  J.  Brinson,  of  Oliver,  Ga.,  is  president;  D.  G. 
Zeigler  &  Company,  of  Savannah,  Ga.,  and  Jacksonville,  Fla.,  are  engi¬ 
neers  in  charge. 

COTTONWOOD,  IDAHO.— It  is  reported  that  the  local  electric  light 
plant  has  been  purchased  by  the  Grangeville  Electric  Light  &  Power  Com¬ 
pany,  of  Grangeville,  Idaho.  It  is  understood  that  improvements  will  be 
made  to  the  system  and  a  high-tension  transmission  line,  18  miles  in  length, 
erected. 

GOODING,  IDAHO. — The  contract  for  the  construction  of  two  miles 
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of  canal,  a  high  dam  and  reservoir  has  been  awarded  to  D.  Grant 
Company,  of  Faribault,  Minn. 

KEXBURG,  IDAHO. — .\  movement  is  reported  to  be  under  way  for 
the  construction  of  an  electric  railway  in  Fremont  County,  encircling 
a  large  farming  area.  The  proposed  railway  will  be  about  40  miles  in 
length  and  would  pass  through  Kexburg,  Salem,  Sugar  City,  Teton,  Wil- 
ford,  St.  Anthony  to  Park,  Elgin,  Plain,  Hibbard,  Burton  and  thence  to 
Kexburg.  A  proposition  has  been  submitted  by  Mr.  Sewall,  of  New  York. 
N.  Y.,  offering  to  form  a  company  capitalized  at  $1,000,000,  the  Fremont 
County  business  men  and  farmers  to  subscribe  to  $100,000. 

BRAIDWOOn,  ILL. — The  municipal  electric  light  plant  in  Braidwood 
Ill.,  has  been  purchased  by  the  Illinois  Valley  Gas  &  Power  Company, "for 
a  consideration  of  $10,000.  The  company  has  taken  over  the  plant  and 
will  continue  to  operate  it  until  the  transmission  line  from  the  hydroelectric 
plant  at  Wilmington  is  erected,  when  the  local  steam  plant  will  be  dis¬ 
carded.  The  Council  has  entered  into  a  live-year  contract  with  the  com¬ 
pany  to  supply  electricity  to  pump  the  water  into  the  elevated  tank  at  the 
rate  of  5  cents  per  1000  gal.  A  contract  for  street  lighting  will  be  drawn 
up  at  the  next  meeting  of  the  Council.  Charles  A.  Munroe,  of  Joliet,  Ill., 
represented  the  company. 

C.ARTHAGE,  ILL. — The  Mississippi  Valley  Telephone  Company  is  re¬ 
ported  to  have  secured  the  right-of-way  along  the  Chicago,  Burlington 
k  Quincy  Radroad  for  its  proposed  telephone  line  from  Dallas  to  Adrian, 
Work  on  construction  of  the  line,  it  is  said,  will  commence  at  once. 

CHATH.AM,  ILL. — The  Village  Board  has  granted  the  Springfield, 
Peoria  &  St.  I..ouis  Interurban  Railway,  a  subsidiary  of  the  Illinois  Trac¬ 
tion  System,  a  franchise  to  construct  a  track  through  the  village  parallel¬ 
ing  the  Chicago  &  Alton  Railroad  track.  Under  the  terms  of  the  fran¬ 
chise  the  company  must  maintain  lamps  at  each  street  corner  along  the 
new  right-of-way.  The  company  proposes  to  build  a  new  power  house 
on  the  Thayer  property  in  Chatham. 

CHICAGO,  ILL. — Preparations  are  being  made  by  the  South  Park 
Commissioners  for  the  installation  of  about  75,000  ft.  of  No.  6,  single¬ 
conductor  lead  and  paper  covered  cable;  5000  ft.  of  four<onductor,  No. 

6  lead  and  paper  covered  cable  and  10,000  ft.  of  six-conductor  lead  and 
paper  covered  cable,  work  on  which  will  begin  at  once.  W.  I.  Bell  is 
electrical  engineer. 

DECATUR,  ILL. — Bids  will  be  received  until  Aug.  25  for  surface  con¬ 
densing  equipment  for  "’'e  municipal  electric  light  plant.  For  further 
information  address  D.  W.  Mead,  of  Madison,  Wis.,  consulting  engineer. 

FREEPORT,  ILL. — The  stockholders  of  the  Freeport  Railway,  Light  & 
Power  Company  have  voted  to  consolidate  with  the  Freeport  Railway  &■ 
Power  Company,  the  latter  being  the  holding  company.  An  issue  of 
$1,200,000  in  capital  stock  has  been  authorized  by  the  stockholders.  As 
soon  as  the  cert'ficate  of  merger  is  filed  with  the  Secretary  of  State  it  is 
expected  that  bonds  to  the  amount  of  $2,000,000  will  be  authorized,  of 
which  sufficient  amount  will  be  issued  to  refund  the  existing  bonds  of  the 
Freeport  Railway,  Light  &  Power  Company  and  to  purchase  the  property 
of  the  Pecatonica  River  Power  Company  and  Highland  Park  and  also  to 
erect  a  new  power  house  and  for  other  improvements,  the  cost  of  which 
is  estimated  at  $100,000. 

HINSD.^LE,  ILL. — Extensive  iniprovements  are  being  niacle  to  the 
municipal  electric  light  plant,  consisting  of  the  installation  of  one  300-hp 
Eric  City  engine  direct-connected  to  a  200-kw  Westinghouse  three- 
phase  generator  with  switchboard  and  regulator.  It  is  expected  to 
have  the  new  equipment  ready  for  operation  by  Nov,  1,  The  old  car¬ 
bon  street  lamps  have  recently  been  replaced  with  tungsten  lamps  and  50 
additional  lamps  will  be  installed.  H.  H.  Bristol  is  superintendent. 

MOUNT  CARMEL,  ILL. — Owing  to  the  City  of  Mount  Carmel  having 
refused  to  pay  the  water  rental,  amounting  to  $3,500,  the  Federal  Court  at 
Danville  issued  an  order  on  Aug,  5  directing  J.  M.  Mitchell,  receiver  of 
the  Mount  Carmel  Gas  &  Electric  Company,  to  discontinue  the  water  and 
I  ght  service  immediately,  unless  the  amount  due  for  water  rental  was  paid 
at  once,  which  the  Council  refused  to  do.  The  Council  refuses  payment. 
Maiming  that  the  water  is  not  as  pure  as  the  contract  stipulated.  A  resolu¬ 
tion  has  been  adopted  by  the  Council  to  declare  the  franchise  of  the  com¬ 
pany  forfeited,  because  of  inoperation  and  announced  that  the  city  will  take 
steps  to  confiscate  the  water  and  light  plants  and  operate  them. 

NEW  BURNSIDE,  ILL. — The  capital  stock  of  the  Johnson  County 
Mutual  Telephone  Company  has  been  increased  from  $10,000  to  $25,000. 

PEORIA.  ILL. — It  is  reported  that  plans  are  being  prepared  by  Thomas 
&  Clarke,  of  Peoria,  Ill.,  for  the  construction”  of  a  new  cracker  factory. 
The  plant  will  be  equipped  for  electric  motor  drive.  Electricity  for  oper¬ 
ating  the  plant  will  be  supplied  by  the  Peoria  Gas  and  Electric  Company. 

WAUKEGAN,  ILL. — .\nnouncemcnt  has  been  made  by  the  Waukegan, 
Rockford  &  Elgin  Traction  Company  that  it  will  soon  award  contracts 
for  the  grading  of  its  proposed  railway  between  Waukegan  and  Rockford, 
a  distance  of  12  miles.  Most  of  the  right  of  way  has  been  donated  and 
nearly  $100,000  has  been  raised  to  build  the  road. 

WHE.\TON,  ILL. — The  owners  of  the  Aurora,  Elgin  &  Chicago  Trac¬ 
tion  System  are  repotted  to  have  decided  upon  the  construction  of  an 
electric  belt  railway,  skirting  Chicago,  from  Gary,  Ind..  to  the  lake  region 
of  Northern  Illinois,  at  a  cost  of  about  $1,000,000.  for  which  preliminary 
surveys  are  now  being  made.  Wheaton  is  to  be  the  center  of  the  proposed 
railway.  A  line  now  being  built  between  Joliet  and  Gary  is  to  be  the 
connecting  link  with  Lake  Michigan.  It  is  said  that  a  separate  company 
will  be  formed  to  build  the  railway,  of  which  L.  Wolf,  president  of  the 
Aurora,  Elgia  &  Chicago  RaMway  Company,  is  the  head. 


BLOOMINGTON,  IND. — The  City  Council  has  passed  an  ordinance 
providing  for  the  installation  of  ornamental  cluster  lamps  for  the  central 
district  of  the  city. 

CAMBRIDGE  CITY,  IND. — The  Town  Trustees  are  contemplating  mak¬ 
ing  improvements  and  extensions  to  the  municipal  electric  light  plant,  the 
cost  of  which  is  estimated  at  $15,000. 

COLUMBUS,  IND, — N,  B,  Brandenburg,  of  Columbus,  Ind.,  is  re¬ 
ported  to  be  interested  in  a  project  to  construct  an  electric  railway 
from  Columbus  to  Mount  Vernon,  a  distance  of  14  miles.  It  is  said 
that  the  old  roadbed  of  the  Baltimore  &  Ohio  Southwestern  Railway, 
which  is  graded  and  ballasted,  will  be  used. 

DECATUR,  IND. — Announcement  has  been  made  that  City  Council 
will  soon  place  a  contract  for  30  ornamental  lamp  standards,  each  carry¬ 
ing  three  arc  lamps,  to  replace  the  present  posts  in  the  business  district. 

GARY,  IND. — Application  has  been  made  to  the  City  Council  by  A.  F. 
Knotts,  of  Hammond,  Ind.,  for  a  franchise  to  furnish  electricity,  gas, 
water  and  steam  heat  in  the  city  of  Gary. 

LAFAYETTE,  IND. — The  West  Side  Town  Board  has  awarded  the 
contract  for  street  lighting  to  the  Merchants  Electric  Light  Association 
for  a  term  of  10  years,  beginning  Oct.  1,  1910.  The  company  agrees  to 
furnish  arc  lamps  at  the  rate  of  $43  each  per  year.  The  town  pays  $45  per 
lamp  per  year  under  the  present  contiact. 

LOGANSPORT,  IND. — The  Board  of  Pub  ic  Works  has  awarded  the 
contract  for  a  750-kw  steam  turbo-generator  set  for  the  municipal  electric 
light  plant  to  the  General  Electric  Company,  of  Schenectady,  N.  Y.  The 
new  machine  will  nearly  double  the  output  of  the  plant. 

MARION,  IND. — The  Marion  Light  &  Heating  Company  has  submitted 
a  proposition  to  the  City  Council  offering  to  supply  arc  lamps  for  street 
lighting  at  the  rate  of  $57.50  each  per  year  and  to  reduce  the  price  of 
electricity  to  private  consumers  from  10  cents  to  8  cents  per  kw-hour.  It 
is  said  that  the  arc  lamps  supplied  by  the  municipal  plant  costs  the  city 
about  $75  each  per  year.  The  City  Council  has  taken  the  proposal  under 
consideration. 

MAUCKPORT,  IND. — The  Eureka  Telephone  Company  has  filed  a  certi¬ 
ficate  with  the  Secretary  of  State  increasing  its  capital  stock  from  $25,000 
to  $50,000,  the  proceeds  to  he  used  for  improvements  and  extensions.  E. 

P,  Windell  is  president. 

MIDDLETOWN,  IND. — We  are  informed  that  A.  McWilliams,  of 
Chicago,  III.,  consulting  engineer,  has  been  engaged  to  take  charge  of  the 
construction  of  the  proposed  municipal  electric  light  plant.  The  cost  of 
the  plant  is  estimated  at  $10,000.  F.  A.  Wischart  is  town  clerk. 

N.\SHVILLE,  IND. — Preparations  are  being  made  for  beginning  within 
30  days  the  construction  of  an  electric  railway  to  connect  Nashville  and 
Fruitdale,  a  distance  of  16  miles;  A.  J.  Johnson  and  associates  of  India¬ 
napolis,  Ind.,  are  promoters. 

PERU,  IND. — Sealed  bids  will  be  received  'by  the  Board  of  Commis¬ 
sioners  of  Miami  County  until  Sept.  7  for  gas  and  electric  fixtures  for  the 
new  court  house.  Plans  and  specifications  can  be  seen  at  the  office  of 
Charles  Griswold,  county  auditor,  and  Lehman  &  Schmitt,  architects, 
Cleveland,  Ohio. 

TERRE  HAUTE,  IND. — The  Big  Four  Railroad  Company  has  in¬ 
stalled  telephones  for  dispatching  trains  between  Terre  Haute  and  St. 
Louis. 

UNION  CITY,  IND. — Negotiations  have  been  closed  whereby  the 
Union  City  Independent  Telephone  Company  will  take  over  the  plant 
and  holdings  of  the  Central  Union  Telephone  Company,  including  toll 
lines  and  exchanges.  Announcement  has  been  made  that  the  new  owners 
will  make  extensive  improvements  to  the  system. 

CL.XRION,  lA. — We  are  informed  that  negotiations  are  under  way  for 
the  sale  of  the  municipal  electric  light  plant;  an  offer  for  the  same 
has  been  accepted  by  the  City  Council,  which  will  be  subm  tted  to  a  vote 
of  the  people.  G.  J.  Mack  is  chairman  of  light  committee. 

JEWELL,  lA. — It  is  reported  that  the  Ames  Engineering  Company, 
which  has  a  franchise  to  erect  an  electric  light  plant  in  Jewell,  will  soon 
commence  work  on  construction  of  same. 

MUSC.\TINE,  I  A. — The  City  Council  is  considering  the  question  of 
•submitting  the  proposition  to  establish  a  municipal  electric  light  plant 
to  a  vote.  It  is  proposed  to  utilize  the  building  formerly  used  by  the 
water- works  company.  The  cost  of  the  system  is  estimated  at  $100,000. 
Last  year  the  city  paid  $15,087  for  street  lighting,  covering  the  cost 
of  50  electric  arc  lamps  and  422  gas  and  naphtha  lamps. 

ELLENVVOOD,  KAN. — An  additional  generating  unit,  consisting  of  a 
50-kw,  2300-volt,  three-phase,  60-cycle,  Fort  Wayne  generator  and  Erie 
City  engine  has  just  been  installed  in  the  municipal  electric  light  plant, 
and  a  day  service  establ  shed.  R.  K.  Heagler  is  superintendent. 

EMPORI.X,  K.\N. — J.  H.  Dyer,  of  Dayton,  Ohio,  is  reported  to  be 
interested  in  a  project  to  establish  a  street  railway  system  and  power 
plant  in  Emporia,  Kan. 

HUMBOLDT,  KAN. — The  contract  for  erecting  an  electr  c  light  plant 
in  Humboldt,  Kan.,  and  wiring  the  city  is  reported  to  have  been  awarded 
to  the  Stevens  Electric  Company,  of  Coffeyville,  Kan. 

M.\NH.\TT.\N,  KAN. — The  Manhattan  City  &  Interurban  Railway 
Company  has  applied  to  the  City  of  Manhattan  to  vote  a  subsidy  of  $20,000 
in  bonds  to  assist  in  the  construction  of  the  proposed  railway  to  Fort 
Riley.  It  is  understood  that  a  s'milar  request  will  be  made  to  the  Ogden 
Township.  The  cost  of  the  railway  is  estimated  at  $250,000,  for  which 
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surveys  have  been  made.  Joseph  T.  West,  of  Manhattan,  Kan.,  is 
president. 

McPherson,  KAN. — The  city  Commission  is  reported  to  have  en¬ 
gaged  Kelso,  Mann  &  Kelso,  architects,  to  prepare  plans  and  specifications 
for  the  new  power  house,  6o  x  too  ft.,  for  the  electric  light  plant  to  re¬ 
place  the  one  recently  destroyed  by  fire.  The  new  plant  will  cost  about 
$ao,ooo. 

NEWTON,  KAN. — We  are  informed  that  the  City  of  Newton  has 
recently  purchased  a  300-hp  engine  from  the  Murray  Iron  Works  Com¬ 
pany,  of  Burlington,  la.,  and  a  aso-kw  generator  from  the  Westinghouse 
Electric  &  Manufacturing  Company,  of  Pittsburgh,  Pa.,  which  are  being 
installed  in  the  municipal  electric  light  plant.  E.  G.  Finch  is  city  clerk. 

SENECA,  KAN. — We  are  informed  that  preparations  are  being  made  to 
install  an  oil-bum'ng  system  in  the  municipal  light  and  water  plant  at  once. 
H.  W.  Graham  is  superintendent. 

SYLVIA,  KAN. — The  local  light  plant,  owned  by  J.  B.  C.  Cook,  of 
Stafford,  Kan.,  was  entirely  destroyed  by  fire  Aug.  8.  It  is  expected  that 
the  plant  will  be  rebuilt. 

WAMEGO,  KAN. — Plans  are  being  considered  for  enlarging  the  munici¬ 
pal  electric  light  plant,  which  will  include  the  installation  of  a  150-kw  or  a 
200-kw  generator.  Steam  turbines  are  under  consideration.  Two  iso-hp 
horizontal  tubular  Murray  boilers  have  recently  been  installed  in  the 
plant.  D.  A.  Course  is  superintendent  of  the  light  and  water  plant. 

HOPKINSVILLE,  KY. — The  City  Council  is  considering  the  question 
of  calling  an  election  to  vote  on  the  proposition  to  issue  $50,000  in  bonds 
for  the  construction  of  an  electric  I'ght  and  power  plant. 

LONDON,  KY. — It  is  reported  that  the  London  Telephone  Company  is 
planning  to  erect  a  telephone  line  from  London  to  Barboursville,  a  distance 
of  35  miles;  connections  will  be  made  with  Lily  and  McWhorter.  The 
local  lines  in  London  are  to  be  overhauled. 

RITHCIL,  KY. — It  is  stated  that  preparations  are  being  made  by  Henry 
Callahan  and  others  for  the  erection  of  a  telephone  line  from  Ritchie  and 
Hazard  to  connect  with  the  system  in  Hazard;  also  to  erect  a  local  system 
in  Ritch’e. 

CROWLEY,  LA. — The  Electric  Light  and  Water  Committee  of  the 
Council  has  awarded  a  contract  to  the  Skinner  Engine  Company,  of  Erie. 
Pa.,  for  a  240-hp,  high-speed,  automatic  engine,  direct  connected,  to  be 
installed  in  the  municipal  electric  light  plant.  The  committee  reently 
purhased  a  new  Casey-Hedges  water-tube  boiler. 

HAMMOND,  LA. — The  Hammond  Interurban  Railway  Company  has 
applied  to  the  Town  Council  for  a  franchise  to  construct  and  operate  an 
electric  railway  on  certain  streets  in  Hammond. 

THIBODAUX,  LA.— We  are  informed  that  plans  are  being  prepared  for 
the  erection  of  a  new  municipal  electric  light  plant,  for  which  an  appro¬ 
priation  of  $45,000  will  soon  be  made.  The  equipment  of  the  proposed 
plant  will  include  three  60  or  7S-kw,  alternating-current  units,  driven  by 
oil  engines,  direct  connected.  G.  U.  Bordc,  consulting  engineer,  will  have 
charge  of  the  construction  of  the  plant.  A.  R.  Staunton  is  superintendent. 

CAMBRIDGE,  MD. — The  plant  and  holdings  of  the  Cambridge  Light 
&  Power  Company  have  been  purchased  by  Edward  C.  Carrington,  of 
Carring:ton  &  Carrington,  no  East  Lexington  Street.  Baltimore,  Md.  It 
is  understood  that  the  property  was  purchased  by  Mr.  Carrington  for 
clients  who  propose  to  extend  the  service  and  supply  electricity  for  manu¬ 
facturing  purposes. 

FREDERICK,  MD. — It  is  reported  that  arrangements  have  been  made 
between  the  Frederick  Railroad  Company  and  the  Il.agerstown  Railway 
Company  for  the  construction  of  a  joint  power  plant  to  furnish  electricity 
to  both  companies.  The  proposed  plant  is  to  be  located  near  Frederick, 
on  the  Monocacy  River,  or  near  Hagerstown,  on  the  Antietam  River.  It 
is  proposed  to  incorporate  a  company  under  the  name  of  the  Union  Power 
Company,  the  stock  of  which  will  be  held  jointly  by  the  Frederick  Rail¬ 
road  Company  and  the  Hagerstown  Railway  Company.  The  power  com¬ 
pany  is  to  furnish  service  to  both  companies  on  equal  terms.  It  is  expected 
to  have  the  plant  completed  by  May,  1911. 

MIDDLEBORO,  MASS. — A  movement  is  under  way  to  extend  the 
municipal  electric  lighting  service  to  the  Rock  village. 

OXFORD,  MASS. — The  substation  of  the  Webster  &  Southbridge  Gas 
&  Electric  Company,  of  Webster,  Mass.,  in  Oxford,  was  destroyed  by 
fire  recently.  Arrangements  have  been  made  to  furn  sh  electrical  service 
direct  from  Webster  for  the  present. 

P.\LMER,  MASS. — It  is  reported  that  the  Massachusetts  Lighting 
Company  is  negotiating  for  the  purchase  of  the  woolen  mill  of  the 
Holden  &  Fuller  Company.  It  is  understood  that  the  property  will  be  used 
for  power  station  purposes. 

DETROIT,  MICH. — The  promoters  of  the  Detroit  &  Bay  City  Electric 
Railway  are  contemplating  the  construction  of  a  branch  from  North 
Branch  to  Marlette  and  Pad  Axe.  The  different  towns  through  which 
the  proposed  railway  will  pass  through  are  asked  to  subscribe  for  $10,000 
of  the  company’s  hond--. 

DETROIT,  MICH. — It  is  reported  that  contracts  will  soon  be  awarded 
by  the  Detroit  Show  Case  Company,  of  Detroit,  Mich.,  for  the  construc¬ 
tion  of  a  manufacturing  plant,  Co  ft.  x  130  ft.,  four  stories  high.  The 
plant,  it  is  said,  will  be  equipped  for  electric  motor  drive. 

ESC.\NAB.\,  MICH. — Arrangements  are  being  made  to  continue  the 
Escanaba  &  Gladstone  Railway  from  Gladstone  to  Rapid  River,  touching 


Kip’ing  and  Maronville,  for  which  surveys  will  be  made  at  once  by  D.  A. 
Brotherton,  engineer. 

NORTHVILLE,  MICH. — The  village  of  Northville  will  be  in  the 
market  about  Sept,  i  for  lead  covered  cable  and  conduit  for  2500- volt 
service.  A  day  service  for  lamps  and  motors  has  been  established.  Samuel 
Wilkinson  is  sui>erintendent  of  the  plant. 

PETOSKEY,  MICH. — We  are  informed  that  the  city  has  just  in¬ 
stalled  50  Westinghouse  series  metallic  flame  arc  lamps  in  connection 
with  the  municipal  street  lighting  system  and  is  planning  to  install  35 
additional  in  the  fall.  John  W.  Lovelace  is  city  electrician. 

BRECKENRIDGE,  MINN.— The  generating  machinery  of  the  muni¬ 
cipal  electric  plant  has  been  closed  down  and  electricity  for  operating  the 
municipal  electric  lighting  system  is  now  supplied  from  the  plant  of  the 
Otter  Tail  Power  Company,  located  at  Fergus  Falls,  Minn.,  25  miles 
distant.  D.  J.  Jones  is  city  clerk. 

BROWN  VALLEY,  MINN. — It  is  reported  that  the  construction  of  a 
hydroelectric  power  plant  on  the  Little  Minnesota  River,  west  of  the  town, 
is  under  consideration.  W.  J.  Potts  is  said  to  be  interested  in  the  pro¬ 
ject. 

FAIRMONT,  MINN. — The  City  Council  has  passed  an  ordinance  pro¬ 
viding  for  an  issue  of  $30,000  in  bonds,  the  proceeds  to  be  used  for  im¬ 
provements  to  the  municipal  electric  light  plant  and  water-works  system. 

FARMINGTON,  MINN. — The  installation  of  an  electric  light  plant  tn 
Farmington  during  the  coming  year  is  reported  to  be  under  considera¬ 
tion. 

FERGUS  FALLS,  MINN. — The  City  Council  has  authorized  the  City 
Water  and  Light  Commission  to  engage  L.  P.  Wolff,  consulting  en¬ 
gineer,  of  St.  Paul,  Minn.,  to  make  investigations  and  report  as  to  re¬ 
pairs  to  the  old  dam. 

HOKAH,  MINN. — Plans  are  being  considered  for  rebuilding  the  dam 
in  Hokah,  which  was  washed  away  about  a  year  ago.  It  is  proposed 
to  organize  a  company  to  carry  oat  the  project.  A.  Foster,  of  La 
Crosse,  Wis.,  is  reported  to  be  interested  in  the  project. 

PRESTON,  MINN. — It  is  reported  that  plans  are  being  prepared  for 
the  construction  of  a  hydroelectric  power  plant  in  Preston  by  O.  H.  Case 
&  Son,  of  Florence,  Minn.  G.  A.  Love  is  Mayor. 

PRINCETON,  MINN. — Plans  are  being  cons'dered  for  the  erection  of 
a  storage  battery  substation  for  day  service  and  also  to  carry  load  from 
12  o’clock.  A  160  amp-hour  battery  will  be  installed.  O.  B.  Randolph  is 
superintendent. 

ROCHESTER,  MINN. — The  Board  of  Public  Utilities  has  been  in¬ 
structed  to  secure  estimates  and  plans  for  placing  all  electric  wires  under 
ground  and  erecting  ornamental  posts  for  streets  lamps.  The  board  would 
like  to  communicate  w'th  parties  interested  in  that  line  of  work.  John  C. 
Crabb  is  secretary  of  the  board. 

ST.  P.-\UL,  MINN. — Preparations  are  being  made  for  the  construction 
in  the  near  future  of  the  power  building  to  be  erected  on  Eighth  Street, 
between  Wacouta  and  Sibley  Streets.  The  proposed  building  w  11  be 
300  ft.  X  87  ft.,  seven  stories  high,  and  when  eompleted  will  be  rented 
with  power  to  small  manufacturing  establishments;  either  gas  or  electricity 
will  be  provided.  The  cost  of  the  building  and  power  plant,  exclusive  of 
site,  will  be  about  $300,000.  Oscar  Claussen,  of  St.  Paul,  Minn.,  is 
engineer. 

VIRGINIA,  MINN. — The  plant  and  holdings  of  the  Virginia  Electric 
Power  &  Light  Company,  which  the  city  proposes  to  mtichasc,  >«  valued  at 
$300,000. 

COLUMBIA,  MO. — Plans  are  being  considered  for  rebuilding  both  the 
water  and  light  plant  and  extending  the  electric  service  and  water  mains 
all  over  the  town.  The  proposition  to  issue  $125,000  in  bonds  to  pay 
for  same  will  be  submitted  to  a  vote  at  an  election  to  be  held  Sept.  27. 
James  M.  Sherman  is  superintendent. 

G.-XLLATIN,  MO. — Additional  machinery  is  being  installed  in  the  power 
plant  of  the  municipal  electric  light  and  water  plant,  including  one  200-kw 
and  one  50-kw  generator  and  engine.  Preparations  are  being  made  to 
establish  a  24-hour  service  within  a  short  time.  Penn  Love  is  superin¬ 
tendent. 

HIGGINSVILLE,  MO. — The  question  of  enlarging  the  municipal  elec¬ 
tric  light  plant  and  establ'shing  a  day  service  is  under  consideration. 

INDEPENDENCE,  MO. — Contracts  have  been  awarded  by  the  Mis¬ 
souri  &  Kansas  Telephone  Company  for  the  erection  of  a  telephone  ex¬ 
change  building,  in  Independence,  to  cost  about  $40,000.  Equipment  cost¬ 
ing  about  $80,000  will  be  installed  in  the  budding. 

KANS.\S  CITY,  MO. — A  certificate  has  been  filed  by  the  St.  Louis  & 
Kansas  City  Electric  Railway  with  the  Secretary  of  State  showing  an 
increase  in  the  capital  stock  of  the  company  from  $5,000,000  to  $10,000,000. 
The  company  proposes  to  construct  and  operate  an  electric  railway  be¬ 
tween  Kansas  City  and  St.  Louis,  for  both  passenger  and  freight  traffic. 
D.  C.  Nevins  is  president  of  the  company  and  H.  F.  Insley,  secretary. 

ROLLA,  MO. — Preparations  are  being  made  to  extend  the  municipal 
electric  lighting  system  to  the  part  recently  taken  into  the  corporate 
limits,  for  which  several  miles  of  wire  will  be  required  and  large  number 
of  poles.  M.  F.  Faulkner  is  chairman  of  light  and  water  committee. 

ST.  LOUIS,  MO. — The  Valley  Park  Telephone  Company  has  petitioned 
the  St;  Louis  County  court  for  permission  to  erect  a  new  telephone  line 
on  the  streets  of  Valley  Park  and  then  extend  to  the  Sunset  Road,  Fen¬ 
ton,  and  through  streets  of  Fenton  to  the  Williams  Road,  Doughery  Road 
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and  Quinette  Road,  Meremac  Heights  and  through  the  streets  of  that 
subdivision.  Hugh  D.  Winer  it  interested  in  the  company. 

SHELBINA,  MO. — The  installation  of  a  new  boiler  in  the  municipal 
electric  light  plant  this  fall  is  under  consideration.  E.  P.  Weaver  is 
superintendent. 

THREE  FORKS,  MONT. — It  is  reported  that  a  syndicate  of  Spokane 
capitalists  is  contemplating  the  construction  of  a  hydroelectric  power 
plant,  which  will  eventually  involve  an  expenditure  of  about  $200,000. 
The  initial  installation  will  cost  about  $50,000. 

ALLIANCE,  NEB. — The  City  Council  is  reported  to  have  decided  to 
purchase  the  local  electric  plant  owned  by  the  Alliance  Electric  Company. 

NORTH  PLATTE,  NEB. — The  State  Railway  Commission  has  author¬ 
ized  the  Tri-County  Telephone  Company  to  issue  $3,000  in  capital  stock. 

RED  CLOUD,  NEB. — The  State  Railway  Commission  has  granted  the 
.\mboy  Telephone  Company  permission  to  issue  $3,000  in  capital  stock. 

SEWARD,  NEB. — Burdette  Boyes,  of  Seward,  Nab.,  has  applied  to  the 
state  engineer  for  water  rights  in  the  Blue  River,  to  be  used  in  con¬ 
nection  with  the  construction  of  a  hydroelectric  power  plant  on  the  river, 

3  miles  below  Milford.  The  proposed  plant  will  supply  electricity  in 
Milford  and  Seward.  The  cost  of  the  enterprise  is  estimated  from 
$60,000  to  $80,000. 

TEKAM.\H,  NEB. — Plans  are  being  considered  by  the  Electric_  Light 
and  Water  Works  Department  for  substituting  series  tungsten  lamps  for 
those  in  present  use.  The  construction  work  will  be  done  by  the  depart¬ 
ment.  J.  Stewart  is  city  electrician. 

FRANKLIN,  N.  H. — The  Stone  &  Webster  Engineering  Corporation, 
of  Boston,  Mass.,  has  been  engaged  by  the  Boston  &  Maine  Railroad  Com¬ 
pany  to  prepare  plans  and  construct  a  1200-kw,  hydroelectric  power  plant  at 
Franklin,  N.  H.,  about  20  miles  north  of  Concord,  N.  H.  Double  trans¬ 
mission  lines  will  transmit  the  energy  at  22,000  volts  to  the  three  sub¬ 
stations.  Electricity  generated  at  the  plant  will  be  used  to  operate  the  rail¬ 
road  shops  and  light  the  yards  and  station  at  Concord.  Power  will  also 
be  supplied  to  the  Concord  and  Manchester  branch  of  the  Concord  Street 
Railway  and  Contoocook  Park.  Rotary  converters  with  a  rating  of  300 
kw,  together  with  step-down  transformers  and  switching  apparatus  for  a 
2300-volt  lighting  system,  will  be  installed  at  the  South  End  substation; 
the  rotary  converters,  transformers  and  switching  apparatus  now  in  the 
portable  substation  at  West  Concord  will  be  removed  and  erected  in  the 
engine  room  of  the  steam  generating  station.  A  new  substation  with  an 
output  of  600  kw,  to  be  known  as  the  Hooksett  substation,  will  be  built  to 
supply  the  Manchester  branch.  New  step-down  transformers  with  a  rat¬ 
ing  of  300  kw  will  be  installed  in  the  engine  room  at  the  shops.  Im¬ 
provements  will  also  be  made  to  the  steam  plant  at  West  Concord,  includ¬ 
ing  the  installation  of  a  new  generator  with  a  rating  of  about  200  kw  and 
new  boilers.  ' 

BLOOMFIELD,  N.  J. — The  question  of  organizing  a  company  to  fur¬ 
nish  electricity  to  light  the  municipality  until  such  time  as  the  Legislature 
may  grant  towns  the  privilege  given  to  cities  to  operate  municipal  lighting 
plants  is  under  consideration  by  residents  of  Bloomfield.  James  M.  Walker 
is  chairman  of  lighting  committee. 

NEWARK,  N.  J. — The  public  buildings  committee  has  adopted  a  resolu¬ 
tion  to  recommend  to  the  Board  of  Freeholders  that  the  contract  for  the 
installation  of  an  electric  light  and  power  plant  in  the  court  house  be 
awarded  to  the  Watson-Flagg  Engineering  Company,  for  $26,495. 

ALBION,  N.  Y. — The  plant  and  holdings  of  the  Alb’on  Home  Telephone 
Company,  operating  in  several  towns  in  Orleans  County,  were  sold  at 
auction  Aug.  5  to  J.  P.  McDonnough,  of  Newark,  N.  Y.,  for  $25,000. 
The  property  was  sold  under  a  foreclosure  obtained  by  the  Fidelity  Trust 
Company,  of  Rochester,  N.  Y. 

BUFF.ALO,  N.  Y. — Plans  have  been  completed  by  Henry  L.  Spann, 
38  Pascal  Street,  Buffalo,  N.  Y.,  for  construction  of  power  house  and 
installatioa  of  equipment  for  the  Mother  House  of  the  Sisters  of  Charity, 
now  being  erected  at  .\bbott  Road  and  Red  Jacket  Parkway,  at  a  cost 
of  about  $350,000. 

BUFFALO,  N.  Y. — Sealed  bids  will  be  received  at  the  office  of  the 
Department  of  Public  Works,  City  and  County  Hall,  Buffalo,  N.  Y., 
until  Aug.  24  for  electric  wiring  and  installing  lighting  fixtures  in  the 
new  school  building,  known  as  School  No.  11,  located  on  West  Delavan 
Avenue,  near  Brantford  Place.  Francis  G.  Ward  is  commissioner  of 
public  works. 

ITHACA,  N.  Y. — Sealed  bids  will  be  received  by  E.  E.  Williams,  treas¬ 
urer,  Cornell  University,  Ithaca,  N.  Y.,  until  Aug.  25  for  construction,  in¬ 
cluding  plumbing,  heating,  ventilating  and  electric  work  for  addition  to  the 
northeast  wing  of  the  New  York  State  Veterinary  College  building,  Cor¬ 
nell  University,  Ithaca,  N.  Y.  Plans  and  specifications  can  be  seen  at  the 
office  of  E.  E.  Williams,  treasurer,  Ithaca,  N.  Y.,  and  at  the  office  of 
Franklin  B.  Ware,  state  architect,  Albany,  N.  Y. 

ROCHESTER,  N.  Y. — The  Belt  Line  Railroad  Company,  of  Rochester, 
N.  Y.,  has  applied  to  the  Public  Service  Commission,  Second  District, 
for  permission  to  construct  and  operate  a  belt  line  15  miles  in  length, 
which  will  be  used  mainly  as  a  freight  belt  line,  connecting  all  railroads  in 
Rochester.  The  proposed  railway  will  be  operated  both  by  steam  and  elec¬ 
tricity. 

SYLVAN  BEACH,  N.  Y. — It  is  reported  that  the  citizens  have  voted  to 
appropriate  $15,000  for  the  installation  of  an  additional  generator,  engine 
and  about  5  miles  of  wire. 

SYRACUSE,  N,  Y. — The  Syracuse,  Lake  Shore  &  Northern  Railroad 


Company  has  awarded  the  contract  for  the  construction  of  a  substation 
south  of  Ellen  Street,  Oswego,  N.  Y.,  to  the  Burns  Contracting  Com¬ 
pany,  of  Syracuse,  N.  Y. 

THERESA,  N.  Y. — The  Theresa  Telephone  Company  is  reported  to  be 
making  arrangements  for  the  erection  of  a  new  telephone  line  in  Orleans 
and  for  rebuilding  the  line  extending  from  Theresa  to  Lafargeville.  The 
main  line  will  be  entirely  rebuilt.  Two  wires  will  be  erected,  one  for 
toll  service  and  the  other  for  local.  Fred  S.  Rodenhurst  is  president  and 
general  manager. 

UTICA,  N.  Y.— Plans  are  being  prepared  by  the  Utica  Gas  &  Electric 
Company  for  the  construction  of  a  new  building  at  its  gas  plant.  The 
output  of  the  gas  plant  will  be  greatly  increased  and  a  purifying  plant 
installed. 

•  CH.\RLOTTE.  N.  C. — ^The  Charlotte  Power  Company,  operating  under 
the  franchise  of  the  Southern  Power  Company  in  this  c-ty,  it  is  reported, 
will  soon  apply  for  a  local  franchise  to  do  a  general  lighting  and  power 
business  and  also  to  erect  a  gas  plant.  The  company  made  an  application 
for  a  similar  franchise  some  time  ago,  but  withdrew  the  petition. 

DURHAM,  N,  C. — Preparations  are  being  made  by  the  Durham  Trac¬ 
tion  Company  to  build  an  addition  to  its  power  house,  35  ft.  x  100  ft.,  for 
which  machinery  and  equipment  has  been  purchased.  R.  L  Lindsey  is 
general  manager. 

GREENVILLE,  N.  C. — The  Water  and  Light  Commission  has  recently 
purchased  a  new  200-kw,  three-phase.  General  Electric  generator,  belt 
driven,  with  exciter  and  switchboard  panel,  to  be  delivered  about  Sept. 
15.  E.  G.  Gouch  is  superintendent. 

KINGSTON,  N.  C. — The  city  is  making  extensions  to  the  municipal 
street  lighting  system,  material  for  which  has  been  purchased,  and  is  in¬ 
stalling  60  series  tungsten  lamps  of  80  cp.  H.  H.  Hodges  is  superintendent 
of  the  electric  light  and  water  department. 

RALEIGH,  N.  C. — Negotiations  have  been  closed  between  the  Board 
of  Aldermen  and  the  Carolina  Power  &  Light  Company  for  lighting  the 
streets  of  the  city  for  a  term  of  to  years.  The  contract  is  to  take  effect 
May  I,  1911,  but  the  Carolina  Power  &  Light  Company  agrees  to  furnish 
the  service  until  May  i,  1911,  at  the  rate  of  $55.75  p^  lamp,  and  after 
that  date  at  $60  per  lamp  per  year. 

SILER  CITY,  N.  C. — It  is  reported  that  an  electric  light  plant  will  be 
installed  in  Siler  City.  Joseph  L.  Wren  is  said  to  be  interested  in  the 
project. 

ENERGY  (P.  O.  UNDERWOOD),  N.  D.— It  is  reported  that  an  elec¬ 
tric  light  and  power  plant  will  be  installed  in  Energy  by  the  North 
Dakota  Heat  &  Power  Company. 

FARGO,  N.  D. — The  Union  Light,  Heat  &  Power  Company  is  reported 
to  be  contemplating  making  improvements  to  its  steam  heating  distributing 
plant,  whkh  will  involve  an  expenditure  of  about  $15,000.  The  company 
also  proposes  to  erect  an  addition  to  its  power  station  and  install  a  new 
engine  and  generator,  at  a  cost  of  about  $10,000. 

GRAND  FORKS,  N.  D. — The  City  Council  has  granted  the  Grand 
Forks  Street  Railway  Company  a  50-year  franchise  to  construct  and 
operate  a  street  railway  system  in  Grand  Forks. 

ATHENS,  OHIO. — Sealed  proposals  will  be  received  by  the  Board  of 
Trustees  of  the  Ohio  University,  at  Athens,  Ohio,  until  Sept.  7  for  fur¬ 
nishing  materials  and  erecting  an  addition  to  the  power  house,  the  me¬ 
chanical  equipment,  and  the  heating  of  Ellis  Hall  and  for  the  Science 
Hall  building,  in  accordance  with  plans  and  specifications  prepared  by 
Frank  L.  Packard,  architect,  Columbus,  Ohio,  which  are  on  file  at  the 
office  of  I.  M.  Foster,  secretary  board  of  trustees,  Athens,  Ohio,  and  at 
the  office  of  the  architect.  New  Hayden  Building,  Columbus,  Ohio.  Alston 
Ellis  is  president  of  board  of  trustees. 

BOWLING  GREEN,  OHIO. — Arrangements  are  being  made  by  the  Lake 
Erie,  Bowling  Green  &  Northern  Electric  Railway  Company  for  extending 
its  system  eastward  to  Elmore  and  Grand  Rapids,  giving  about  35  miles 
of  additional  service. 

CLEV’ELAND,  OHIO. — The  plant  of  the  Cuyahoga  Light  Company,  it 
is  reported,  is  to  be  closed  down  and  dismantled  within  a  few  months. 
It  is  understood  that  the  plant  has  been  purchased  by  parties  interested 
in  the  Cleveland  Electric  Illuminating  Company,  for  a  consideration  of 
$185,000.  The  company  was  formed  about  four  years  ago.  John  C. 
Keyes  was  president  and  treasurer. 

COLUMBUS,  OHIO. — The  municipal  electric  plant  is  now  supplying 
electricity  for  operating  the  greater  portion  of  the  plants  of  the  Kil- 
bourne-Jacobs  Manufacturing  Company  and  the  Union  Fork  &  Hoe  Com¬ 
pany.  It  is  expected  to  secure  other  contracts  before  the  end  of  the  year. 
Herman  Gamper,  superintendent  of  the  municipal  plant,  hopes  that  after 
next  year  the  city  plant  will  be  self-sustaining.  An  appropriation  of  only 
$30,000  has  been  asked  for  the  maintenance  of  the  plant  this  year,  as 
against  $75,000  previously  required  for  the  plant. 

GREENVILLE,  OHIO. — The  citizens  have  voted  to  grant  a  50-year 
franchise  to  S.  A.  Price  and  associates,  of  Dayton,  Ohio,  to  construct  and 
operate  an  electric  railway  system  in  Greenville,  to  cost  about  $200,000. 
Under  the  terms  of  the  franchise  5  miles  of  track  are  to  be  in  operation 
in  18  months. 

FAIRVIEW,  OKLA. — ^J.  N.  Voorhees,  city  clerk,  writes  that  the  citizens 
on  July  19  voted  to  appropriate  $50,000  for  extensions  to  the  water  and 
lighting  systems.  The  work  will  include  the  extension  of  transmission 
lines  and  water  mains,  power  equipment  and  erection  of  water  tower,  etc. 
Bids  will  be  asked  for  the  proposed  work  as  soon  as  bonds  are  sold. 
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KINGFISHER,  OKLA. — The  Water  and  Light  Department  is  contem¬ 
plating  the  installation  of  a  new  street  lighting  system.  At  present  arc 
lamps  are  used  and  it  is  proposed  to  use  series  tungsten  or  new  and  im¬ 
proved  arc  lamps.  V.  H.  Francis  is  superintendent  of  the  municipal  light 
and  water  plant. 

MOUNTAIN  VIEW,  OKLA. — Application  has  been  made  to  the  City 
Council  by  an  Oklahoma  City  company  for  a  franchise  to  construct  and 
operate  an  electr'c  light  system  in  Mountain  View.  The  proposed  plan 
includes  the  construction  of  a  dam  across  the  Washita  River. 

STILLWATER,  OKLA. — The  Oklahoma  Public  Service  &  Interurban 
Lines,  which  was  recently  organized  with  a  capital  stock  of  $1,000,000,  is 
promot  ng  an  extensive  system  of  electric  interurban  railways  in  Okla¬ 
homa,  with  Stillwater  9s  the  proposed  center  of  the  system.  The  present 
plans  call  for  the  construction  of  an  electric  railway  from  Stillwater 
to  Morrison,  a  distance  of  14  miles;  from  Stillwater  to  Perkins,  10  miles; 
from  Stillwater  to  Glencoe,  Merrimac,  Jennings  and  Sapulpa,  79  miles, 
and  from  Stillwater  to  Goyle,  Langston  and  Guthrie,  45  miles,  making  a 
total  of  148  miles.  The  cost  of  the  entire  system  is  estimated  at  $6,000,000. 
It  is  said  that  work  will  commence  on  construction  of  the  proposed 
system  as  soon  as  rights  of  way  and  franchises  can  be  secured.  The 
directors  of  the  company  are:  Harry  G.  Lytle,  of  Brooklyn,  N.  Y.;  H.  L. 
Drullard,  George  W.  Tucker,  Jr.,  and  L.  G.  Lempke,  of  New  York, 
N.  Y. ;  Claude  Powell,  R.  A.  Sturgeon  and  Louis  James  Lampke,  of 
Stillwater,  Okla. 

WENOKA,  OKL.\. — We  are  informed  that  the  town  of  Wenoka  is  build¬ 
ing  an  electric  light  plant  and  water-works  system.  The  electric  plant  will 
be  equipped  with  the  three-phase  system.  George  F.  Brockman  is  super¬ 
intendent  of  construction. 

ASHLAND,  ORE. — At  a  special  election  held  recently  the  citizens  voted 
to  grant  a  street  railway  franchise  to  J.  R.  Allen  in  Ashland,  Ore.  It  is 
understood  that  Mr.  Allen  represents  the  Southern  Oregon  Railway  & 
Power  Company,  which  proposel  to  build  an  electric  railway  through  the 
Rogue  Valley  and  Southern  Oregon. 

CRESCENT,  ORE. — Surveys  are  being  made  in  connection  with  the 
construction  of  an  electric  light  and  power  plant  a  short  distance  north 

of  Crescent,  where  the  company  headed  by  Dr.  N.  E.  Winnard  has  filed 

on  a  power  site.  The  company  proposes  to  erect  a  dam  in  the  canyon 

where  the  head  of  the  Deschutes  narrows  to  about  60  ft.  It  is  estimated 

that  about  5000  hp  can  be  developed. 

KLAMATH  FALLS,  ORE. — The  application  recently  filed  by  W.  K. 
Brown  for  a  water  power  site  on  the  Klamath  River,  near  Klamath  Falls, 
has  been  approved  by  John  H.  Lew  s,  State  Engineer.  The  cost  of 
developing  the  power  is  estimated  at  about  $250,000. 

OREGON  CITY,  ORE. — An  ordinance  has  been  passed  authorizing 
the  City  Council  to  enter  into  a  contract  with  the  Portland  Railway, 
Light  &  Power  Company  to  furnish  electricity  for  lighting  the  streets  ot 
the  city  for  a  term  of  five  years,  beginning  Sept.  1,  1910. 

PORTLAND,  ORE. — Negotiations  have  been  completed  whereby  a  large 
number  of  electric,  gas  and  power  plants  in  Oregon,  Washington  and 
Idaho  have  been  merged  under  the  name  of  the  Pacific  Power  &  Light 
'Company,  capitalized  at  $7,500,000.  The  properties  consolidated  include 
the  former  holdings  of  the  Northwest  Corporation,  part  of  the  holdings 
of  the  Strahorn  interests  in  the  Yakima  Valley  and  the  power  and  lighting 
system  formerly  owned  by  the  Wasco  Warehouse  &  Milling  Company,  of 
The  Dalles.  To  bring  the  numerous  plants  and  public  service  systems  un¬ 
der  the  control  of  the  Pacific  Power  &  Light  Company,  temporary  cor¬ 
porations  were  organized  including  the  Yakima-Pasco  Power  Company, 
the  Columbia  Power  &  Light  Company,  the  Astoria  Electric  Company  and 
the  Walla  Walla  Valley  Railway  Company,  all  of  which  have  now  deeded 
all  the  r  holdings  to  the  Pacific  Power  &  Light  Company  and  will  go  out 
of  existence,  with  the  exception  of  the  Walla  Walla  Valley  Railway  Com¬ 
pany,  which  will  be  continued  as  a  subsidiary  company.  The  Pacific  Power 
&  Light  Company  has  also  taken  over  the  hydroelectric  generating  plants 
on  the  Walla  Walla  River,  one  on  the  White  River  in  Oregon,  near  its 
confluence  with  the  Deschutes,  and  one  on  the  Uaches  River,  near  North 
Yakima,  Wash.  The  combined  generating  capacity  of  the  three  plants 
is  15,000  hp,  which,  it  is  understood,  will  be  enlarged.  The  company,  it 
is  said,  has  options  on  several  other  properties  in  the  Northwest,  which 
are  likely  to  be  taken  over  soon.  The  head  offices  of  the  company  will  be 
located  in  Portland,  Ore. 

REDMOND,  ORE.i — Application  has  been  made  to  the  City  Council  by 
the  Odin  Falls  Power  Company  for  a  franchise  to  supply  electricity  In 
Redmond  for  lamps  and  motors. 

ROSEBURG,  ORE. — Preparations  are  being  made  by  the  Coos  Bay- 
Traction  Company  for  the  construction  of  an  electric  railway  between 
Roseburg  and  Coos  Bay,  work  on  which  will  begin  within  60  days.  The 
company  was  recently  incorporated  with  a  capital  stock  of  $t, 000,000. 
George  T.  Averill  is  president  of  the  company,  and  W.  P.  Evans,  of  Marsh¬ 
field,  Ore.,  secretary  and  manager. 

CRESSON,  PA. — The  plant  of  the  Cresson  Electric  Light  Company  is 
reported  to  have  been  destroyed  by  fire  Aug.  5,  causing  a  loss  of  about 
$100,000.  The  town  will  be  without  electrical  service  for  a  month  or  six 
weeks.  In  addition  to  the  electric  plant,  which  was  owned  by  the  Penn¬ 
sylvania  Coal  &  Coke  Company,  the  offices,  machinery,  tipple  and  other 
mine  equipment  were  destroyed. 

FRANKSTOWN,  PA. — It  is  reported  that  the  Penn  Central  Light  & 
Power  Company  has  decided  to  build  its  new  power  plant  in  Frankstown. 
where  the  company  has  taken  options  on  a  site. 


MILTON,  PA. — The  power  plant  of  the  Lewisburg,  Milton  &  Watson- 
town  Electric  Railway  Company  was  destroyed  by  fire  on  Aug.  2,  causing 
a  loss  of  about  $30,000.  The  company  is  now  constructing  a  new  plant, 
which  it  expects  to  have  completed  about  Sept.  i. 

PHILADELPHIA,  PA. — The  contract  for  constructing  the  power  house 
for  the  Stephen  Girard  estate  at  Twentieth  Street  and  Oregon  Avenue, 
Philadelphia,  is  reported  to  have  been  awarded  to  the  Pomeroy  Construc¬ 
tion  Company.  The  plant  will  supply  light  and  heat  for  the  model  resi¬ 
dences  now  under  construction.  The  cost  of  the  plant  is  estimated  at  about 
$20,000. 

SCRANTON,  P.\. — Preparations  are  being  made  by  the  Scranton  Elec¬ 
tric  Company  to  furnish  the  steam  heating  service  from  its  plant  on  the 
river  bank,  making  the  Dix  Court  plant  a  substation.  Contracts  have 
been  awarded  by  the  company  amounting  to  about  $50,000.  Of  this 
amount  about  $20,000  will  be  expended  in  the  reconstruction  of  the 
boiler  plant  of  the  river  bank  station;  the  remainder  will  be  used  for 
the  construction  of  laying  a  new  main  through  the  central  part  of  the 
city.  The  contract  for  the  work  has  been  awarded  to  Ludwig  Stipp. 

TITUSVILLE,  PA. — The  Petroleum  Telephone  Company  is  contem¬ 
plating  extending  its  telephone  line  from  Pleasantville  to  Tidioute,  con¬ 
necting  with  the  Forest  Telephone  ‘Company’s  central  exchange  in  that 
place. 

WASHINGTON,  PA. — Plans  are  being  considered  by  the  Wellsburg  & 
Bethany  St  Washington  Traction  Company,  of  Wellsburg,  Pa.,  to  extend 
its  railway  from  Bethany  to  Washington,  via  Independence,  Avella  and 
other  points.  Thomas  E.  Cramblett,  of  Bethany  College,  is  president  of 
the  company. 

MANILA,  P.  I. — The  Municipal  Council  in  Zamboanga  is  reported  to 
have  awarded  a  franchise  to  Patrick  J.  Moore  to  erect  an  electric  light 
plant  in  that  place.  The  franch-se  is  now  awaiting  the  approval  of  the 
Commission. 

WINNSBORO,  S.  C. — Owing  to  the  plant  being  overloaded,  35  arc 
lamps  have  been  replaced  with  150  tungsten  lamps,  which  are  giving 
very  satisfactory  service.  The  Board  of  Public  Works  expects  to  secure 
electricity  from  the  Southern  Power  Company  as  soon  as  its  trans¬ 
mission  lines  are  extended  to  Winnsboro,  which  place  it  is  expected  to 
reach  in  about  18  months.  J.  E.  McDonald,  of  Winnsboro,  is  chairman 
of  Board  of  Public  Works. 

BOWDLE,  S.  D. — The  establishment  of  a  municipal  electric  light  plant 
in  Bowdle  is  reported  to  be  under  consideration. 

BLUNT,  S.  D. — The  construction  of  an  electric  light  plant  in  Blunt  is 
under  consideration.  It  is  understood  that  contracts  for  equipment  have 
been  awarded  and  part  of  the  machinery  delivered. 

MARYVILLE,  TENN. — The  Council  has  granted  the  East  Tennessee 
Telephone  Company  a  franchise  to  erect  and  operate  a  telephone  system 
with  an  exchange  in  Maryville,  which  will  give  this  place  two  exchanges 
TELLICO  PLAINS,  TENN. — The  Tellico  Power  Company,  recently  in 
corporated,  is  contemplating  the  construction  of  a  power  plant,  bids  for 
construction  of  which  will  be  called  in  October.  The  cost  of  the  plant  is 
estimated  at  $240,000,  and  will  include  the  construction  of  a  concrete 
flume  and  steel  pipe  line.  J.  C.  Knight  has  charge  of  the  work. 

AMARILLO,  TEX. — It  is  reported  that  contracts  have  been  placed  foi 
material  and  for  rolling  stock  for  the  proposed  street  railway  to  extend 
from  Polk  Street  to  San  Jacinto  Heights. 

ASHERTON,  TEX. — Carl  A.  Albrecht  is  reported  to  be  interested  in 
a  project  to  develop  the  coal  properties  near  Asherton.  It  is  proposed 
to  organize  a  company  to  be  known  as  the  Carla  Land  &  Irrigation  Com¬ 
pany;  to  establish  a  town  under  the  name  of  Carla,  and  install  an  electric 
power  plant  to  supply  electricity,  especially  for  various  irrigation  projects. 

BROWNSVILLE,  TEX. — Contracts  have  been  awarded  by  the  City 
Council  for  add  tional  equipment  for  the  municipal  electric  light  plant  and 
water  works  system,  consisting  of  dynamos,  pumps  and  engine,  to  cost 
about  $18,500.  The  contract  for  electrical  machinery  was  awarded  to  the 
Westinghouse  Electric  &  Manufacturing  Company  and  machinery  for  water¬ 
works  to  the  Harrisburg  Foundry  &  Machine  Company. 

CLEBURNE,  TEX. — The  Cleburne  Electric  &  Gas  Company  has  awarded 
the  contract  for  the  construction  of  its  new  power  station  in  this  city  to 
D,  N.  McCoy,  of  Cleburne,  Tex.  Two  250-hp  engines  will  be  installed 
Oil  will  be  used  as  fuel. 

’  CLEBURNE,  TEX. — It  is  reported  that  preparations  are  being'  made  by 
Daniel  Hewitt,  promoter  of  the  proposed  street  railway  in  Cleburne,  to 
begin  work  on  construction  of  the  system  in  the  near  future.  The  con¬ 
struction  of  a  power  plant  to  supply  electricity  to  operate  the  railway  is 
also  under  consideration. 

COLEMAN,  TEX. — Preparations  are  being  made  for  rebuilding  the 
mun'cipal  electric  light  plant,  for  which  bonds  to  the  amount  of  $20,000 
have  been  voted.  W.  Z.  Champion  is  manager. 

LEAGUE  CITY,  TEX. — The  Galveston-Houston  Electric  Company  is 
reported  to  have  decided  to  locate  its  main  power  plant  on  Clerk  Creek, 
about  one-half  mile  from  League  City.  The  power  station  will  be  70  ft.  x 
too  ft.  and  the  equipment  will  consist  of  three  520-hp  boilers,  one  1120-  kw 
turbine,  one  500-kw  turbine  with  necessary  condensers,  water  heaters, 
feed  pumps,  air  compressors,  etc.  The  Stone  &  Webster  Corporation,  of 
Boston,  Mass.,  has  charge  of  construction  of  the  plant. 

SAN  ANTONIO,  TEX. — Preparations  are  being  made  by  the  San 
Antonio  Traction  Company  to  extend  its  South  Flores  car  line  from  its 
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present  terminus  to  the  suburb  of  Harlandale,  a  distance  of  lyi  miles. 
W.  B.  Tuttle  is  manager. 

SAN  MARCOS,  TEX. — Owing  to  the  City  Council  and  the  San  Marcos 
Utilities  Company  being  unable  to  come  to  an  agreement  over  the  re¬ 
newal  of  the  company’s  franchise,  the  company  has  signified  its  intention 
of  withdrawing  from  this  place.  The  franchise  expired  over  a  year  ago. 

TAYLOR,  TEX. — Preparatians  are  being  made  by  the  Williamson 
County  Independent  Telephone  Company  for  improvements  to  its  system, 
including  the  installation  of  a  switchboard,  etc. 

VICTORIA,  TEX. — The  Victoria  Manufactur'ng  Company  has  entered 
into  a  contract  with  the  city  of  Victoria  to  install  and  operate  an  electric 
street  lighting  system  for  a  period  of  lo  years,  under  the  terms  of 
which  the  company  is  to  furnish  150  tungsten  lamps  of  60  cp  and 
seven  6-amp  arc  lamps.  It  is  expected  to  have  the  system  installed  by 
Nov.  I. 

SALT  LAKE  CITY,  UTAH. — .\pplication  has  been  made  to  the  State 
engineer  by  William  Thorton  and  W.  R.  Burdett,  of  Salt  Lake  City, 
for  20  scc-ft.  of  water  of  the  stream  in  Little  Cottonwood  Canyon,  the 
water  to  be  used  to  operate  a  power  plant,  which  will  supply  electricity 
to  several  mines  in  that  district.  The  water  will  be  taken  from  the 
stream  at  the  point  of  confluence  between  the  Cottonwood  and  the  Toledo 
Spring. 

LYNCHBURG,  VA. — The  contract  for  installing  the  heating  system, 
boiler,  power  and  lighting  plant  at  the  Virginia  State  Epileptic  Colony 
has  l)een  awarded  to  the  Morrison  Machinery  &  Supply  Company,  of 
Richmond,  Va.,  for  $7,000. 

COLFAX,  WASH. — The  Washington  Power  Company,  of  Spokane, 
Wash.,  is  reported  to  have  submitted  a  proposition  to  the  City  Council  to 
remodel  the  entire  electric  lighting  system  in  Colfax.  Henry  M.  Richards, 
of  Spokane,  Wash.,  is  vice-pres'dent  of  the  Washington  Water  Power 
Company. 

COLVILLE,  WASH. — The  contract  for  the  erection  of  the  trans¬ 
mission  line  from  the  power  plant  at  Meyers  Falls  to  Colville  is  reported 
to  have  been  awarded  to  Paul  La  Plant. 

SPOKANE,  WASH.— Negotiations  are  reported  to  be  under  way  be¬ 
tween  the  Washington  Water  Power  Company  and  the  Lewiston-Clarkston 
Investment  Company,  of  Lewiston,  Idaho,  for  the  erection  of  a  trans¬ 
mission  line  between  Spokane,  Wash.,  and  Lewiston,  Idaho. 

TACOMA,  WASH. — Plans  are  being  considered  by  the  Valley  Improve¬ 
ment  Company  for  the  construction  of  a  large  power  plant  at  the  outlet 
of  Packwood  Lake.  The  company  proposes  to  transmit  electricity  gen¬ 
erated  at  the  plant  to  Tacoma  and  other  cities  on  Puget  Sound  and 
to  Portland.  The  main  offices  of  the  company  will  be  located  in  the 
Couch  Building,  Portland,  Ore.;  a  branch  office  will  be  maintained  in 
Tacoma.  J.  Lewis,  of  Portland,  Ore.,  is  president. 

ROMNEY,  W.  VA. — Plans  have  been  perfected  whereby  the  Mutual 
Telephone  Company,  which  owns  and  operates  the  telephone  systems  in 
Romney,  Martinsburg  and  Cumberland,  and  the  Burlington,  Keyser  and 
Moorefield  lines  will  be  consolidated. 

■ASHLAND,  WIS. — A  deal  has  been  closed  whereby  A.  E.  Appleyard 
has  secured  a  tract  of  land  including  the  Mellen  Rapids  on  Sand  River, 
which  arc  located  three  miles  up  Bad  River  from  Copper  Falls.  It  is 
said  that  Mellen  Rapids  have  been  purchased  by  Mr.  Appleyard  for  the 
purpose  of  extending  a  pipe  line  from  the  rapids  across  to  Copper  Falls, 
a  distance  of  one  and  one-half  miles,  where  the  main  dam  will  be  located. 
It  is  understood  that  the  power  will  be  developed  in  connection  with  the 
proposed  project  for  Chequamegon  Bay  and  the  range  towns. 

CHIPPEWA  FALLS,  WIS. — Machinery  in  the  power  plant  of  the 
Chippewa  Falls  Water  Works  &  Lighting  Company  was  badly  damaged 
recently  by  the  breaking  of  a  main  shaft,  causing  a  loss  of  about  $10,000. 

EAST  TROY,  WIS. — The  local  business  men  and  residents  are  con¬ 
sidering  a  proposition  submitted  by  O.  Werwath  and  William  Borgess,  of 
Milwaukee,  Wis.,  for  the  installation  of  an  electric  light  plant  in  East 
Troy.  It  is  estimated  that  a  plant  with  sufliicient  output  to  supply  1250 
ii’candescent  lamps  can  be  established  at  a  cost  of  about  $t8,ooo.  A. 
.‘^mith,  of  East  Troy,  offers  to  supply  the  water  power  to  operate  the  plant 
at  a  low  price  and  to  donate  the  land  for  the  power  house.  A  committee 
h:i6  been  formed  to  look  into  the  matter  of  forming  a  company  to  construct 
and  operate  the  plant. 

HUDSON,  WIS.— The  contract  for  the  construction  of  a  hydroelectric 
power  plant  at  Clifton  Hollow  has  been  awarded  to  Robert  Lang,  of  Eau 
Claire,  Wis.  Electricity  generated  at  the  plant  will  be  transmitted  to 
Prescott,  Wis.,  and  Hastings,  Minn.  B.  W.  Utman,  of  Hudson,  Wis., 
and  others  are  interested  in  the  project. 

NEW  HOLSTEIN,  WIS. — It  is  reported  that  an  election  will  be  held  to 
vote  on  the  proposition  to  issue  $8,000  in  bonds,  the  proceeds  to  be  used 
for  the  installation  of  a  municipal  electric  light  plant. 

SHEBOYGAN,  WIS. — Contracts  have  recently  been  placed  by  the 
Sheboygan  Light,  Power  &  Railway  Company  for  equipment  for  its  power 
plant  as  follows:  One  yso-kw,  mixed  pressure  turbine  to  the  General 
Electric  Company,  of  Schnectady,  N.  Y.,  to  the  Wheeler  Condenser  &  En¬ 
gineering  Company,  New  York,  N.  Y.,  for  surface  condenser,  circulating 
pump,  air  pump,  etc. ;  for  one  250-hp  Stirling  boiler  to  the  Babcock  & 
Wilcox  C  Bipany,  of  New  York,  N.  Y. ;  to  the  General  Electrie  Com- 
I>any  for  lectrical  equipment  for  snow  plow  and  passenger  ears,  and  the 
Underfee  Stoker  Company,  of  Chicago,  III.,  for  “The  Jones”  stokers. 
Ernest  G  tzenbach  is  president  and  general  manager. 


WESTBY,  WIS. — The  question  of  establishing  a  day  service  next  sea¬ 
son  in  eonnection  with  the  municipal  electric  plant  is  under  considerat'on. 

L.  D.  Ingham  is  electrician. 

WHITEWATER,  WIS.— The  Wisconsin  Rate  Commission  has  author¬ 
ized  the  Badger  Railway  &  Light  Company  to  issue  100  shares  of  capital 
stock  having  a  par  value  of  $100  and  to  be  issued  at  not  less  than  par,  the 
proceeds  to  be  used  for  the  purpose  of  defraying  the  expenses  for  its 
organization  and  for  making  the  necessary  surveys  for  its  proposed  rail¬ 
way  from  the  city  of  Whitewater  to  Lake  Geneva. 

CALGARY,  ALTA.,  CAN. — The  ratepayers  on  July  28  passed  the  by¬ 
law  appropriating  $125,000  for  the  construction  and  equipment  of  a  power 
plant  in  Calgary. 

MF>DICINE  HAT,  ALTA,  CAN,— Bids  will  be  received  by  the  city  of 
Medicine  Hat  until  Sept.  1  for  two  i2S-kw,  alternating-current,  direct-con¬ 
nected  gas  engine  driven  units,  each  engine  to  be  capable  of  delivering  not 
less  than  200  b.hp  on  natural  gas  of  100  b.t.u.  per  cu.  ft.  Specifications  can 
be  obtained  from  D.  Milne,  Major.  M.  A.  Maxwell,  of  Medicine  Hat,  is 
consulting  engineer. 

VANCOUVER,  B.  C..,  CAN. — The  Western  Canada  Power  Company,  it 
is  reported,  will  soon  award  contracts  for  40  miles  of  fi-in.  steel  cable  to 
be  used  in  connection  with  the  erection  of  the  transmission  between  Van¬ 
couver  and  the  Stave  River  Falls. 

VANCOUVER,  B.  C.,  CAN. — The  contract  for  the  installation  of  orna¬ 
mental  street  lamps  has  been  awarded  to  the  Electrical  Construction 
Company  for  $15,940.  The  Ross  &  Howard  Iron  Works  secured  the 
contract  for  lamp  standards  at  $45  each. 

CAMPBELLFORD,  ONT.,  CAN. — Negotiations  have  been  closed  be¬ 
tween  the  town  of  Campbellford  and  the  Seymour  Power  Company 
whereby  the  Seymour  company  will  install  a  pair  of  turbines  and  one 

1000-kw  generator  and  all  accessories  in  the  mun'cipal  electric  plant,  for 

which  the  town  is  to  receive  a  rental  of  $12,000  per  year,  and  at  the 
end  of  five  years  the  town  is  to  own  the  machinery  installed.  ^  The  new 
power  house  has  been  in  operation  about  a  year  and  has  an  output  of 

about  1000  hp,  which  is  used  for  lighting  the  streets,  commercial  and 

industrial  purposes,  etc.  The  plant  when  completed  will  have  an  output 
of  about  5000  hp.  The  town  is  offering  liberal  inducements  to  manu¬ 
facturers  requiring  power  to  locate  in  Cambellford.  About  50,000  hp  is 
being  developed  on  the  several  dams  in  connection  with  the  Trent  Canal, 
at  or  near  Cambellford,  and  it  is  expected  that  large  orders  for  ma- 
ehinery  will  be  placed  within  the  next  few  months.  W.  J.  Boxsee  is 
Mayor. 

OTTAWA,  ONT.,  CAN. — The  Board  of  Control  is  reported  to  have 
decided  to  secure  1500  hp  additional  from  the  Hydro-Electric  Power 
Commission,  making  a  total  of  4000  hp.  It  is  understood  that  bids  will 
soon  be  asked  for  material  for  the  construction  of  a  conduit. 

PETERBORO,  ONT.,  CAN. — Bids  will  be  received  until  Sept,  i  by 
R.  S.  Armstrong,  city  clerk,  for  the  following  work:  Contract  A — (1) 
Laying  2000  ft.  sanitary  sewer.  (2)  Laying  4200  ft.  storm  drains.  Con¬ 
tract  G — Electrically  operated  air  compressors  and  ejectors.  Contract 
P — Sewage  pumping  station.  Contract  S — Tile  sewer  pipes,  30-in.  to  8 
in.  Plans  and  specifications,  etc.,  may  be  seen  at  the  office  of  T.  S.  Hay. , 
city  engineer,  Peterboro,  and  at  the  office  of  Chipman  &  Power,  Toronto, 
Ont.,  consulting  engineers. 

SE.\FORTH,  ONT.,  CAN. — The  by-laws  authorizing  the -town  of  Sea- 
forth  to  secure  electricity  from  the  Hydro-Electric  Power  Commission  was 
carried  by  a  large  majority  on  .Aug.  8. 

TILSONBURG,  ONT.,  CAN. — A  by-law  to  appropriate  $25,000  for  the 
purchase  and  construction  of  the  receiving  and  distributing  system  in  Til- 
sonburg  in  connection  with  electrical  energy  purchased  from  the  Hydro- 
Electric  Power  Company,  will  be  submitted  to  the  ratepayers  on  Aug.  23. 

TRENTON,  ONT.,  CAN. — The  Railway  and  Canals  Department  has 
come  to  a  decision  regarding  the  water-powers  along  the  route  of  the 
Trent  Valley  Canal.  Parties  to  whom  the  powers  have  been  assigned 
have  secured  them  subject  to  the  conditions  that  certa'n  lands  necessary 
for  the  canal  purposes  are  to  go  to  the  department  and  there  will  be  no 
damages  for  flooding.  The  power  at  dam  No.  2  has  been  granted  to  the 
Trent  Power  Company  or  to  the  Seymour  Power  Company,  to  be  settled 
by  themselves,  the  rate  yet  to  be  determined;  500  hp  is  to  be  reserved  for 
the  town  of  Trenton.  At  dam  No.  1  the  power  is  to  be  allotted  free  to  the 
Trenton  Power  Company,  the  Trenton  Electric  Light  &  Power  Company 
and  the  town  of  Trenton.  The  Trent  River  dams  are  being  built  by  the 
Dominion  Government,  which  is  also  constructing  the  canal. 

WESTON,  ONT.,  CAN. — The  Village  of  Weston  has  made  arrangements 
with  the  Hydro-Electric  Power  Commission  for  energy  from  Niagara  Falls 
and  will  eventually  discard  the  present  steam  plant.  It  is  proposed  to 
change  the  present  125-cycle  system  to  25  cycles.  The  village  is  installing 
a  water-works  system  at  a  cost  of  $57,000  and  it  is  expected  to  operate  the 
pumps  by  electricity.  It  is  expected  to  have  the  system  completed  by  fall. 
J.  H.  Taylor  is  town  treasurer. 

WINDSOR,  ONT.,  CAN. — The  City  Council  has  d  rected  the  city 
clerk  to  advertise  for  tenders  for  the  surplus  power  transmitted  to  Wind¬ 
sor  by  the  Hydro-Electric  Power  Commission.  The  city  proposes  to  take 
15,000  hp  and  to  sell  the  surplus  in  Detroit,  Mich.,  until  there  is  a  de¬ 
mand  for  the  full  amount  in  Windsor.  It  is  estimated  that  not  more  than 
2000  hp  will  be  used  here.  The  town  has  voted  to  issue  $100,000  for  the 
construction  of  a  municipal  transmission  line.  The  eonsent  of  the 
Dominion  and  Provincial  Governments  will  have  to  be  obtained  to  effect 
the  power.  The  Electric  Distributing  Company  has  submitted  a  proposit'on 
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to  the  Council  offering  to  endorse  the  city’s  contract  for  the  entire  amount 
and  agreeing  to  take  the  surplus  not  required  by  the  city. 

SASKATOON,  SASK.,  CAN. — The  contract  for  a  aso-hp  water-tube 
boiler  for  the  municipal  electric  plant,  bids  for  which  were  opened  July  as, 
has  been  awarded  to  the  Robb  Engineering  Company,  of  Amherst,  N.  S., 
Can.,  for  $4,200. 

YORKTON,  SASK.,  CAN. — At  an  election  held  recently  the  ratepayers 
passed  the  by-law  appropriating  $3S>oco  for  the  installation  of  an  electric 
light  plant. 

TAMPICO,  TAM.,  MEX. — Steps  have  been  taken  to  organize  a  com¬ 
pany  for  the  purpose  of  taking  over  the  franchise  and  holdings  of  the 
local  street  railway.  It  is  proposed  to  convert  the  railway  into  gasoline 
traction  and  extend  it  to  the  town  of  La  Barra,  a  distance  of  6  miles. 

TORREON,  COAHUILA,  MEX. — Manuel  Campos  and  associates,  of 
Torreon,  have  secured  an  option  on  the  electric  street  railway  concession 
owned  by  the  Chinese  syndicate  Compahia  Bancaria  y  de  Tranvias  Wah 
Yick  and  are  planning  to  organize  a  company  with  a  capital  stock  of 
$200,000  to  take  over  the  system  and  make  extensive  improvements.  The 
company  suspended  operation  about  two  years  ago.  It  is  understood  that 
extensive  improvements  will  be  made  and  new  equipment  purchased  and 
a  much  better  service  inaugurated. 


Industrial  Companies, 

THE  AMERICAN  RAILWAY  ADVERTISING  COMPANY,  of 
Evansville,  Ind.,  has  filed  articles  of  incorporation  w'th  a  capital  stock 
of  $250,000  for  the  purpose  of  manufacturing  and  selling  machinery,  de¬ 
vices  and  appliances  for  continuous  motion  advertising  in  street  and  in- 
terurban  railway  cars  and  other  places.  The  directors  are:  E.  C. 
Henning,  G.  T.  Henning  and  Frank  A.  Lark'n. 

THE  CHAPIN  MANUFACTURING  COMPANY,  of  Indianapolis,  Ind., 
has  been  chartered  with  a  capital  stock  of  $20,000  by  George  F.  Quickt 
Frank  A.  Chapin  and  D.  J.  Derthick.  The  company  proposes  to  manufac¬ 
ture  carburetors  and  other  automobile  and  electric  parts. 

THE  DRLW-WEMLINGER  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $100,000  by  G.  F.  Drew,  J.  R.  Wem- 
linger,  of  New  York,  N.  Y.,  and  J.  J.  Lawrence,  Jr.,  of  Brooklyn,  N.  Y. 
The  company  proposes  to  do  a  general  engineering  and  contracting 
business. 

THE  ELECTRIC  DAYLIGHT  COMPANY,  of  New  York,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $100,000.  The  company  has  pur¬ 
chased  the  entire  business  of  the  Star  Electrical  Concern  and  proposes 
to  manufacture  and  sell  all  types  of  the  Star  flame  lamp.  The  officers  of 
the  company  are:  W.  H.  Gardiner,  president;  A.  W.  Young,  secretary 
and  treasurer,  who  will  also  act  as  manager. 

THE  EUREKA  SMOKE  CONSUMER  COMPANY,  of  Rochester, 
N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $50,000 
for  the  purpose  of  manufacturing  and  dealing  in  smoke  consumers.  The 
incorporators  are:  J.  R.  Armstrong,  F.  Rish  and  G.  Simmons,  of  Roches¬ 
ter,  N,  Y. 

THE  HOLT  ENGINE  COMPANY,  of  Burlington,  N.  C.,  has  been  in¬ 
corporated  with  a  capital  stock  of  $300,000  by  Lafayette  Holt,  J.  M.  Cook, 
W.  W.  Brown  and  others.  The  company  proposes  ‘to  manufacture  and 
deal  in  electric  apparatus,  turbines  and  other  engines. 

THE  HYDRAULIC  ENGINEERING  COMPANY,  of  Portland,  Maine, 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $500,000  to  con¬ 
struct  and  operate  hydraulic  wodcs,  water,  gas  and  electrical  works,  etc. 
C.  E.  Eaton  is  president  and  A.  F.  Jones,  treasurer,  both  of  Portland, 
Maine. 

THE  INDIANA  ELECTRIC  COMPANY,  of  Gary,  Ind.,  has  filed  ar¬ 
ticles  of  incorporation  for  the  purpose  of  doing  a  general  electrical  con¬ 
struction  and  engineering  business;  also  to  manufacture  and  deal  in  elec¬ 
trical  supplies  and  equipment  of  all  k'nds.  The  incorporators  are:  George 
F.  Quick,  Frank  A.  Chapin  and  D.  J.  Derthick. 

THE  JAMES  JOHNSTON  MANUFACTURING  COMPANY,  of  Utica, 
N.  Y.,  has  been  chartered  by  C.  A.  Powell,  of  Whitesboro,  N.  Y. ;  J.  S. 
Johnston  and  L.  A.  Johnston,  of  Utica,  N.  Y.  The  company  is  capitalized 
at  $100,000  and  proposes  to  manufacture  machinery,  electrical  supplies  and 
appliances. 

THE  MARYLAND  CAHILL  TELHARMONIC  COMPANY,  of  Balti¬ 
more,  Md.,  has  been  incorporated  with  a  capital  stock  of  $50,000  by 
Thomas  Hildt,  1720  Bolton  Street,  Baltimore,  Md.,  and  others. 

THE  SANFORD  HERBERT  COMPANY,  of  Syracuse,  N.  Y.,  has  been 
chartered  with  a  capital  stock  of  $25,000  by  J.  F.  Dunston,  C.  G.  Herbert 
and  F.  F.  Sanford,  of  Syracuse,  N.  Y.  The  company  proposes  to  manu¬ 
facture  and  deal  in  motors,  engines  and  machinery 

THE  UNITED  MOTORS  COMPANY  has  filed  articles  of  incorpora¬ 
tion  under  the  laws  of  the  State  of  Delaware  with  a  capital  stock  of 
$5,000,000.  The  incorporators  are:  C.  A.  Bates,  J.  P.  Geerloofs  and 
W.  O.  Cook,  all  of  New  York,  N.  Y. 

THE  UNITED  ST ATESt  TUNGSTEN  CORPORATION  has  filed  ar¬ 
ticles  of  incorporation  under  the  laws  of  the  State  of  Delaware.  The 
company  is  capitalized  at  $1,000,000  and  the  incorporators  are:  T.  F. 
Megarity,  J.  G.  G  ay  and  M.  B.  F.  Hawkins,  all  of  Wilmington,  Del. 


New  Incorporations, 


RED  BLUFF,  CAL. — Articles  of  incorporation  have  been  filed  by  the 
Glenn  County  Telephone  Company.  The  officers  of  the  company  are:  J. 
P.  Tate,  of  Paskena,  Cal.,  president;  H.  P.  Andrews,  of  Red  Bluff,  secre¬ 
tary  and  treasurer.  ' 

SAN  FRANCISCO,  CAL.— The  Home  Telephone  Companies  of  San 
Francisco  and  Alameda  Counties,  Cal.,  which  have  been  operated  under 
a  common  management,  have  been  consolidated  under  the  name  of  the 
Bay  Cities  Home  Telephone  Company.  The  merger  necessitated  the 
taking  up  of  the  bond  issues  of  the  two  companies  and  the  issue  of 
$20,000,000  in  new  securities. 

SAN  FRANCISCO,  CAL. — The  Central  California  Power  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $50,000.  The  incor¬ 
porators  are:  S.  D.  Woods,  C.  J.  Kuchel,  R.  W.  Dennis,  W.  F.  Postal  and 
L.  B.  Doe. 

COLORADO  CITY,  COL. — Articles  of  incorporation  have  been  fiUd 
for  the  Canon  Light  &  Power  Company  with  the  Secretary  of  State  by 
P.  H.  Dodge,  attorney,  of  Colorado  Springs.  Mr.  Dodge  states  that  the 
company  proposes  to  construct  a  reservoir,  pipe  lines  and  power  plant  at  a 
cost  of  about  $80,000.  The  new  company  proposes  to  utilize  the  water 
power  in  the  South  Cheyenne  Canyon. 

BOLTON,  CONN. — The  Bolton  &  Coventry  Telephone  Company  has 
filed  a  certificate  of  incorporation  with  a  capital  stock  of  $2,000  to  con¬ 
struct  and  operate  rural  telephone  lines.  The  incorporators  are:  Myron 
W.  Main,  of  Bolton,  Conn.,  and  Robert  W.  Pitkin,  of  Coventry,  Conn. 

SARASOTA,  FLA. — Articles  of  incorporation  have  been  filed  for  the 
Sarasota  Ice  &  Electric  Company  with  a  capital  stock  of  $50,000  by  J.  G. 
Lewis,  R.  E.  Ludwig  and  Walter  Robinson  Howard. 

EDW-\RDSVILLE,  ILL. — Articles  of  incorporation  have  been  filed  foi 
the  St.  Louis  &  Eastern  Traction  Company  by  A.  W.  Crawford,  J.  J.  Frey 
and  A.  M.  Crawford,  of  Hillsboro,  Ill.;  C.  C.  Holies,  of  Greenville,  and 
C.  C.  Terry,  of  Girard,  Ill.  The  company  is  capitalized  at  $2,500  and 
proposes  to  construct  an  electric  railway  from  Granite  City  through  Collins¬ 
ville,  Troy,  St.  Jacob,  Highland,  Pierron,  Pocahontas  to  Greenville.  The 
proposed  railway  will  serve  as  a  feeder  to  the  Illinois  Traction  System  and 
the  East  St.  Louis  and  Suburban  lines. 

SPRINGFIELD,  ILL. — .Articles  of  incorporation  have  been  filed  for  the 
Valley  Park,  St.  Louis  &  Eastern  Railway  Company  by  William  C.  Plass, 
Armond  R.  Plass,  of  St.  Louis,  Mo.;  Charles  Neustadt,  John  Suess,  of 
East  St.  Louis,  and  Henry  Schrader,  of  Belleville,  Ill.  The  company  is 
capitalized  at  $100,000  and  proposes  to  construct  a  railway  starting  from 
the  Mississippi  River,  opposite  St.  Louis,  Mo.,  and  extending  to  a  point  on 
the  Indiana  State  line  in  Iroquois  County. 

STERLING,  ILL. — The  Sterling-Moline  Traction  Company  has  been 
incorporated  with  a  capital  stock  of  $100,000  by  Joseph  Wright,  of  Rock- 
falls,  III.;  .V.  R.  Lewis,  of  Morrison;  C.  P.  Sturtevant,  of  Erie;  W,  McNeil, 
of  Prophetstown,  Ill.;  George  A.  Allen,  J.  W.  Harpham  and  Augustus 
G.  Van  Petten,  of  Sterling,  III.  The  company  proposes  to  build  a  railway 
from  Sterling  to  Prophetstown. 

LEWIS,  lA. — Articles  of  incorporation  have  been  filed  for  the  Lewis 
Electric  Light  &  Power  Company  with  a  capital  stock  of  $5,000.  W.  B. 
Davis  is  secretary. 

NEW  ORLE.VNS,  LA. — The  Southwestern  Traction  &  Power  Company 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $1,500,000. 

PORTLAND,  M.AINE. — The  United  Light  &  Railway  Company  has  been 
incorporated  w  th  a  capital  stock  of  $30,000,000  to  supply  electricity  and 
gas  for  light,  heat  and  power,  etc.  Clarence  E.  Eaton  is  president  and 
Albert  F.  Jones,  treasurer,  both  of  Portland,  Maine. 


Legal, 

APPLICATION  FOR  RECEIVER  FOR  THE  BALTIMORE  ELEC¬ 
TRIC  LIGHT  &  POWER  COMPANY  — A  petition  has  been  filed  in  the 
circuit  court  of  Baltimore,  Md.,  asking  that  a  receiver  be  appo'nted  for  the 
Baltimore  Electric  Light  &  Power  ompany.  The  petition  was  filed  for 
Richard  B.  Fentress,  one  of  the  partners  of  the  company  and  also  part 
owner  of  the  Fentress-Mediary  electric  light  franchise.  The  defendants 
in  the  case  are  Charles  H.  Burr  and  John  W.  Van  Dyke,  both  of  Phila¬ 
delphia,  Pa.  The  company  was  formed  to  furnish  electricity  to  a  few  con¬ 
cerns  in  Baltimore  city,  one  of  which  is  the  Baltimore  Heating  &  Re¬ 
frigerating  Company.  Mr.  Fentress  claims  to  have  been  hampered  in  his 
work  by  the  defendants  and  in  order  to  have  his  interests  conserved  has 
asked  that  a  receiver  be  appo'nted. 


Personal, 


MR.  E.  C.  JOHNSON,  formerly  with  the  Southern  Pacific  Railroad,  has 
become  chief  engineer  of  the  Los  Angeles  (Cal.)  Pacific  Company. 

MR.  A.  B.  CONKLIN  has  been  appointed  general  manager  of  the 
Atlanta  Telephone  &  Telegraph  Company,  to  succeed  Mr.  C.  J.  Sim¬ 
mons,  Jr. 

MR.  FREDERICK  RECHENZAUN ,  for  many  years  interested  in  the 
storage  battery  industry  in  this  country,  has  returned  to  his  birthplace, 
Graz,  Austria. 
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MR.  WILLIAM  G.  McADOO,  president  of  the  Hudson  &  Manhattan 
Ka  Iroad  Company,  returned  to  New  York  on  August  ii  from  a  month’s 
trip  to  Europe. 

MR.  WILLIAM  SPALDING  has  severed  his  connection  with  the 
Portland  (Ore.)  Railway,  Light  &  Power  Company  to  become  general 
manager  of  the  Tillamook  (Ore.)  Electric  Light  &  Fuel  Company. 

MR.  H.  ASKIN  has  resigned  his  position  as  superintendent  of  the 
Atkinson  (Kan.)  Railway,  Light  &  Power  Company  to  become  general 
manager  of  the  Bartlesville  (Okla.)  Interurban  Railway  Company. 

MR.  H.  M.  HIRSCHBERG,  president  of  the  Excello  Arc  Lamp 
Company,  has  returned  to  this  country  after  his  annual  visit  to  the  lamp 
works  thoroughly  enthusiastic  over  the  outlook  for  the  flaming-arc  lamp. 

MR.  FRANCIS  V.  T.  LEE,  formerly  assistant  general  manager  of  the 
Pacific  Gas  &  Electric  Company,  San  Francisco,  has  left  this  country  for  a 
visit  of  about  one  year  and  is  now  at  his  old  home  in  Manchester, 
England. 

MR.  R.  W.  KEELY,  who  has  been  with  the  Southern  Bell  Telephone 
fir  Telegraph  Company  for  the  past  two  years,  has  been  appointed  manager 
of  the  Pensacola,  Fla.,  oflice  to  succeed  Mr.  A.  C.  Hobson,  who  has  been 
appointed  district  commercial  manager  at  Columbia,  S.  C. 

MR.  M.  S.  SL0.4N,  a  graduate  of  the  Alabama  Polytechnic  Institute, 
has  been  made  assistant  to  the  president  of  the  Birmingham  Railway, 
Light  &  Power  Company.  Mr.  Sloan  has  been  with  the  company  since 
graduation,  occupying  various  positions  from  electrician  to  head  of  the 
business  department. 

MR.  FRANK  KOESTER,  of  New  York,  at  the  recent  convention  of 
the  Society  for  the  Promotion  of  Engineering  Education,  held  at  Madison, 
Wis.,  presented  a  paper  discussing  in  detail  the  educational  system 
of  the  German  technical  universit  es.  He  also  analyzed  the  conditions 
and  standing  of  the  German  engineer  as  compared  with  our  own. 

MR.  B.  E.  SUNNY,  president  of  the  Chicago  Telephone  Company,  and 
chairman  of  the  political  action  committee  of  the  Union  League  Club,  of 
Chicago,  called  on  Theodore  Roosevelt  in  New  York  on  Aug.  12  to  ex¬ 
tend  an  invitation  on  behalf  of  the  club  to  the  former  President  to  make 
the  Washington’s  Birthday  address  in  Chicago,  February  22,  1911.  Col. 
Roosevelt  has  accepted  the  invitation. 


Obituary, 

MR.  CHARLES  PAIGE  CARTER  died  at  his  home  in  Kingston, 
N.  Y.,  Aug.  13,  at  the  age  of  81  years.  He  was  well  known  as  an  in¬ 
ventor  especially  along  mechanical  lines.  He  was  the  originator  of  the 
apple  parer.  In  1872  he  constructed  a  phonograph  which  reproduced  the 
sound  of  the  human  voice  after  it  had  been  recorded  on  tin  foil,  but 
the  device  was  not  patented.  Mr.  Carter  was  married  three  times  and 
is  survived  by  seven  children.  One  of  his  sons  is  Mr.  Charles  Carter, 
superintendent  for  Blackall  fic  Baldwin,  manufacturers  of  electrical  sup¬ 
plies,  New  York. 

MR.  ALEX.  HENDERSON. — The  many  friends  of  Mr.  Alex.  Hender- 
«.i.n  will  be  grieved  to  learn  of  his  sudden  death  on  Aug.  ii  while  on  his 
country  place  near  Boston.  Beginning  in  1905,  Mr.  Henderson  has  oc¬ 
cupied  the  position  of  electrician 
for  the  American  Circular  Loom 
Company,  Boston.  He  was  born 
at  Edinburgh,  Scotland,  in  1859, 
and  spent  much  of  his  early  life 
in  traveling,  having  encircled  the 
globe  twice  before  the  end  of  1881. 
He  first  became  identified  with 
electrical  engineering  in  1882, 
when  he  entered  the  employ  of 
the  Weston  Electric  Light  Com¬ 
pany,  New  York,  in  its  Centre 
Street  station.  Subsequently  he 
became  associated  with  the  Brush 
Electric  Illuminating  Company  and 
engaged  actively  in  much  of  the 
early  electric  lighting  enterprises 
in  New  York  City.  Beginning 
with  1883  and  for  about  seven 
years  thereafter,  Mr.  Henderson 
represented  the  parent  Brush  com¬ 
pany  as  superintendent  of  construction  at  many  places  in  the  United 
Sutes,  Canada  and  Mexico.  In  1890  he  became  chief  inspector  for  the 
Manhattan  Electric  Light  Company,  and  in  1895  was  appointed  first 
chief  inspector  of  the  Bureau  of  Fire  Alarm  Telegraph  and  Electrical 
.Appliances  of  the  New  York  Fire  Department.  In  1898,  Mr.  Henderson 
joined  the  forces  of  the  Sprague  Electric  Company  to  take  charge  of  the 
introduction  of  the  company’s  heavily-armored  conduit.  His  next  position 
was  that  held  by  him  at  the  time  of  his  death.  Mr.  Henderson  was  active 
in  the  affairs  of  the  electrical  contractors’  associations,  having  served  as 
master  of  transportation  for  several  conventions.  He  was  an  associate  of 
the  American  Institute  of  Electrical  Engineers  and  a  member  of  the  Engi¬ 
neers’  Club,  New  York  City. 

MR.  GEORGE  RILEY,  JR.,  manager  of  the  Pacific  Miner,  was  killed 
in  a  railroad  wreck  on  the  Northwestern  Pacific  Railroad  near  San 
Rafael,  Cal.,  on  Aug.  8.  while  on  his  way  home  to  Petaluma.  For  a  num- 
ber  of  years  Mr.  Riley  was  Pacific  Coast  manager  for  the  Engineering 


and  Mining  Journal,  leaving  that  position  about  five  years  ago  to  enter 
the  service  of  the  Calkins  Newrspaper  Syndicate,  as  advertising  manager 
for  technical  papers.  Afterward  he  was  manager  of  the  Pacific  Rural 
Press  and  only  a  week  before  his  death  to(A  charge  of  the  Pacific  Miner. 
Mr.  Riley  was  very  well  known  and  liked  by  the  engineering  and  technical 
fraternity  and  was  a  prominent  man  in  his  home  town  where  he  was 
president  of  the  Petaluma  Chamber  of  Commerce.  He  leaves  a  widow 
and  two  children. 

MR.  GEORGE  FLETT,  best  known  in  his  capacity  of  managing  director 
of  Dick,  Kerr  &  Co.,  Ltd.,  of  Lotidon,  was  killed  on  July  27  by  be  ng 
thrown  out  of  a  motor  car  in  which  he  was  returning  to  Birmingham  from 
a  board  meeting  of  the  Metropolitan  Amalgamated  Railway,  Carriage  fit 
Wagon  Company,  at  Walsall.  Mr.  Flett  was  one  of  the  best  known  and 
most  popular  men  in  the  electrical  business  in  Great  Britain  and  was  also 
well  known  to  a  large  number  of  people  interested  in  electrical  affairs  in 
the  United  States,  having  visited  this  country  on  several  occasions.  He 
was  undoi'-btedly  the  first  Englishman  to  grasp  the  fact,  about  a  dozen 
years  ago,  that  English  manufacturers  were  not  ready  to  produce  electrical 
apparatus  to  satisfy  the  growing  demand  for  electric  tramway  and  railway 
business  in  England,  and  he  it  was  who,  after  visiting  America,  inaugurated 
the  English  Electric  Carriage  Works  (now  the  United  Electric  Car  Com¬ 
pany)  at  Preston  and  afterward  the  English  Electric  Manufacturing  Com¬ 
pany,  now  merged  into  the  business  of  Dick,  Kerr  &  Co.  In  carrying  out 
these  works  and  in  the  subsequent  conduct  of  these  two  businesses  he  nat¬ 
urally  came  in  contact  with  everyone  of  importance  in  electrical  circles,  not 
only  in  Great  Britain  but  also  in  the  far  East,  Japan  and  South  America. 
Mr.  Flett  had  the  happy  faculty  of  inspiring  not  only  his  own  staff,  but  ev¬ 
ery  one  with  whom  he  came  in  contact,  with  his  absolute  integrity  and  hon¬ 
esty  of  purpose.  Mr.  Flett  was  born  in  January,  1855,  in  the  town  of  Wick, 
Scotland.  He  received  his  early  training  in  Glasgow  and  entered  into 
active  life  in  London  some  28  years  ago,  when  he  became  associated  with 
Dick,  Kerr  &  Co.,  Ltd.  From  his  early  days  in  London  he  had  been 
intimately  connected  with  tramway  contracts  in  England  and  saw  the 
gradual  extinction  of  the  horse  tramways,  the  partial  adoption  of  cable 
traction  and  the  general  use  of  electric  traction.  While  his  early  expe¬ 
rience  was  chiefly  gained  in  contracting,  he  had  been  for  the  last  12  or 
13  years  closely  concerned  with  the  manufacturing  side  of  electrical 
engineering,  and  in  this  connection  had  been  associated  with  some  very 
notable  developments.  One  of  the  most  important  schemes  in  which  he 
was  deeply  concerned  was  the  electrification  of  the  Liverpool  and  Southport 
section  of  the  L.  &  Y.  Railway,  while  contracts  for  electric  tramways  and 
railways  at  home  and  abroad  were  constantly  engaging  his  attention.  In 
addition  to  being  managing  director  of  Dick,  Kerr  fit  Co.,  Mr.  Flett  was 
a  director  of  the  Metropolitan  .Amalgamated  Railway  Carriage  fit  Wagon 
Company,  Ltd.;  Patent  Shaft  fit  Axletree  Company,  Ltd.;  the  Projectile 
Company;  British  Aluminum  Company,  Ltd.;  the  Rio  de  Janeiro  Tram¬ 
way,  Light  fit  Power  Company,  Ltd.;  Mexican  Light  &  Power  Company, 
Ltd.;  Monterey  Light  fit  Power  Company,  and  the  British  Engineering 
Company  of  Egypt.  Mr  Flett  is  survived  by  one  daughter. 


Trade  Publications, 


MOTORS  AND  GENERATORS. — The  Lincoln  Electric  Company, 
Cleveland,  Ohio,  has  recently  issued  a  bulletin  describing  and  ilustrating 
the  detail  construction  of  a  line  of  direct-current  motors  (1.5  lew  to 
100  kw.)  . 

VENTIL.ATION  OF  .ALTERNATORS. — Bulletin  No.  4756,  issued  by 
the  General  Electric  Company,  gives  a  graphic  description  of  the  ventila¬ 
tion  of  horizontal  steam  turbine  alternators,  which  will  be  instructive,  as 
well  as  interesting,  to  those  connected  in  any  way  with  the  operation  of 
these  machines. 

POLYPHASE  INDUCTION  MOTORS.— Bulletin  No.  4751  issued  by 
the  General  Electric  Company  is  devoted  to  various  types  of  induction 
motors.  The  bulletin  contains  illustrations  and  descriptions  of  the 
design  and  construction  of  the  skeleton  frame  motor  of  different  sizes, 
and  describes  a  vertical  motor  which  can  be  furnished  when  this  form  is 
advantageous.  Brief  descriptions  are  given  of  mill  type  induction  motors 
specially  adapted  for  such  exacting  service  as  is  encountered  in  steel  mill 
operation.  The  bulletin  contains  illustrations  of  starting  devices  for  use 
with  these  motors,  and  also  of  various  parts  composing  the  motor. 


BUSINESS  NOTES. 


THE  GREEN  ENGINEERING  COMPANY,  manufacturer  of  coal  and 
ash  handling  machinery,  has  taken  offices  in  the  Steger  Building,  39  Jack- 
son  Boulevard,  Chicago,  where  it  will  occupy  the  entire  thirteenth  floor. 

THE  ELECTRIC  MANUFACTURING  COMPANY,  127  North  Tenth 
Street.  Brooklyn,  N.  Y.,  is  making  extensive  additions  to  its  plant  for 
manufacturing  insulators.  The  present  plant  is  kept  busy  working  over¬ 
time  filling  orders. 

THE  WESTERN  ELECTRIC  COMPANY  REPORTS  ENORMOUS 
S.ALES  OF  RURAL  TELEPHONES. — The  Western  Electric  Company 
reports  that  during  the  past  20  months  it  has  sold  over  a  quarter  of  a 
million  rural  telephones. 

THE  GOULD  COUPLER  COMPANY.— Mr.  W.  M.  Lalon,  formerly 
manager  of  the  railway  department  of  the  United  States  Light  fit  Heat- 
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ins  Company,  has  been  appointed  sales  engineer  with  the  electrical  de* 
partment  of  the  Gould  Coupler  Company  with  offices  in  Chicago. 

THE  ILG  ELECTRIC  VENTILATING  COMPANY,  Chicago,  has 
moved  from  20  W.  Kinzie  Street,  to  its  new  six-story  building  at  154 
Whiting  Street,  where  much  improved  machinery  has  been  installed  to 
meet  the  increasing  demands  for  its  fans,  blowers,  automatic  louvers,  etc. 

THE  E.  P.  MORRIS  ELECTRIC  SUPPLY  COMPANY  has  opened 
new  offices  and  factory  at  Elizabethtown,  N.  J.  The  new  factory  is  twice 
as  large  as  the  older  one  at  Newark,  N.  J.  The  company  reports  a  bright 
outlook  for  the  future,  the  orders  on  hand  being  sufficient  to  keep  the 
factory  busy  for  some  time. 

THE  WESTERN  ELECTRIC  COMPANY  has  opened  new  offices  in 
Milwaukee  at  378  East  Water  Street,  to  conform  to  the  increasing  busi¬ 
ness  in  that  locality.  The  new  store  is  a  four-story  and  basement  building 
devoted  exclusively  to  displaying  and  storing  telephone  and  power  ap¬ 
paratus  and  electrical  supplies  of  every  description.  The  offices  are  in 
charge  of  Mr.  A.  C.  Keene. 

THE  FEDERAL  SIGN  SYSTEM.— The  first  annual  convention  of  the 
Federal  Sign  System  (electric)  was  held  at  the  Hotel  Moraine,  Highland 
Park,  Ill.,  Aug.  4,  5  and  6.  A  very  enthusiastic  gathering  of  the  com¬ 
pany’s  officers  and  branch  office  managers  was  the  result.  Business  ses¬ 
sions  were  held  on  each  day,  and  a  banquet  was  given  on  Friday  evening, 
at  which  nearly  50  persons  were  seated  at  the  table. 

THE  SPRAGUE  ELECTRIC  COMPANY.— Mr.  Alfred  E.  Braddell, 
who  has  been  with  the  Sprague  Electric  Company  since  December,  190s, 
first  in  the  Philadelphia  office  and  for  the  last  two  years  in  Chicago,  has 


been  transferred  to  the  general  office  of  the  company  at  527  West  34th 
Street,  New  York  City.  Mr.  Braddell  will  act  in  the  capacity  of  specialist, 
visiting  different  sections  of  the  country  as  occasion  requires. 

THE  ELECTRO  MECHANICAL  ENGINEERING  COMPANY,  Man¬ 
hattan  Bldg.,  Chicago,  which  is  now  engaged  in  the  preparation  of  the 
plans  and  specifications  for  the  remodeling  and  enlargement  of  the  electric 
lighting  and  water  works  plant  of  Bremen,  Ind.,  reports  a  very  busy  and 
prosperous  season.  Tbis  company  has  devoted  its  attention  to  consulting 
and  designing  engineering  along  electrical,  mechanical  and  chemical  lines, 
in  connection  with  the  preparation  of  plans  and  specifications,  reports,  de¬ 
velopment  of  processes,  design  of  special  apparatus  and  machines,  and  tests 
on  power  plants  and  materials.  Recently  the  company  has  branched  out 
into  the  contracting  field  and,  in  addition  to  the  above,  is  prepared  to  con¬ 
tract  for  the  complete  installation  of  electrical  and  industrial  plants. 

LEA  RECORD  COMPANY. — Mr.  Charles  G.  Norris,  Lea  Recorder 
Company,  Manchester,  England,  is  on  a  visit  to  this  country  to  present 
to  American  manufacturers  the  advantages  of  the  Lea  recorder  in  measur¬ 
ing  boiler  feed  water,  air  pump  discharges,  discharges  from  pumps,  wells, 
sewage,  etc.  The  recorder  is  said  to  be  employed  extensively  abroad  in 
power  stations  and  electrical  works  for  these  purposes,  among  the  users 
being  the  London  County  Council,  which  has  eight  of  them;  the  Corporation 
Electrical  Works  at  Manchester,  Glasgow,  Edinburgh,  Belfast;  the  Great 
Eastern  Railway;  J.  G.  White  &  Company,  Limited;  Worthington  Pump 
Company,  etc.  Mr.  Norris  has  engaged  temporary  headquarters  at  Room 
823,  Engineering  Societies  Building,  29  West  39th  Street,  New  York, 
where  the  apparatus  is  on  view. 
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UNITED  STATES  PATENTS  ISSUED  AUG.  9.  i9Jo. 

[Conducted  by  W.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

965,424.  TROLLEY  GUIDE;  F.  C.  Vogan,  Philadelphia,  Pa.  App.  filed 
Nov.  IS,  1909  (issued  Aug.  2).  Trolley  guide  consisting  of  curved 
tors  on  opposite  siaes  of  the  pole,  guide  members  pivoted  to  the  trol¬ 
ley  journal  ar.d  connected  by  a  spring  with  the  pole  and  curved  arms 
on  the  guide  members,  with  a  trolley  operating  rope  connected  with 
the  curved  arms,  which  is  manipulated  by  the  conductor  so  as  to  guide 
the  wheel  to  the  wire. 

966,421.  PORTABLE  ELECTRICAL  MEASURING  INSTRUMENT; 
W.  E.  Beede,  New  York,  N.  Y.  App.  filed  Dec.  21,  1909.  Pocket  in¬ 
strument  in  which  a  flattened  solenoid  coil  and  flat  core  actuate  a 
shaft  carrying  a  oointer  and  counter  balance. 

966.456.  CONTROLLING  MEANS  FOR  ELECTRIC  CIRCUITS;  J.  K. 
Lux,  St.  Louis,  Mo.  App.  filed  April  3,  1906.  Opposite  spring  pressed 
contacts  with  a  co-operative  contact  having  a  portion  in  the  path  of 
movement  of  the  movable  contacts  and  oscillating  longitudinally  and 
transversely. 

966.457.  OPERATING  MEANS  FOR  CIRCUIT  CONTROLLING  DE¬ 

VICES;  J.  K.  Lux,  Washington,  D.  C.  App.  filed  Aug.  25,  1906.  For 
indicating  the  positions  of  the  movable  contact  of  a  rotary  snap  switch 
by  means  of  an  indicator  detachable  from  the  switch  and  positioning 
means  therefor  having  coacting  inclines.  • 

966,467.  TELEPHONE  RECEIVER;  K.  and  I.  Nichols,  Newark,  N.  J. 
App.  filed  Sept.  5,  1908.  Telephone  receiver  with  an  extra  ear  piece 
and  a  tube  between  the  receiver  and  the  ear  piece  so  as  to  utilize  both 
ears. 

966.475.  SPACE  TELEGRAPHY;  C.  R.  Saffell,  United  States  Navy. 
App.  filed  Aug.  12,  1909.  The  speed  of  the  alternating  current  gener¬ 
ator  which  energizes  the  oscillation  circuit  is  kept  constant  by  a  motor 
and  coni.ection  from  the  transmitting  key  for  increasing  the  torque  of 
the  motor. 

966,490.  TELEGRAPH  REPEATER;  R.  H.  Tudor,  Corinth,  Miss.  App. 
filed  May  2,  1910.  Telegraph  relay  including  two  relays^  of  the  star.d- 
ard  type  with  connections  so  arranged  that  when  the  main  line  circuit 
on  the  one  side  of  the  repeater  is  broken  a  circuit  through  the  other 
main  line  is  maintained  closed.  " 

966,526  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  W.  H.  Clarke, 
Chicago,  Ill.  App.  filed  June  15,  1907.  A  main  circuit,  a  subsidiary 
circuit,  translating  devices  in  parallel  to  the  latter,  a  variable  resist¬ 
ance  in  series  therewith,  a  sectional  solenoid  for  varying  the  resist¬ 
ance  and  means  for  automatically  varying  the  energized  portion  of  the 
solenoid  with  the  variation  of  the  resistance. 

966,534.  SOUND  TRANSMITTER;  F.  M.  Durkee,  Newton,  Mass.,  and 
f.  B.  Millet,  Boston,  Mass.  App.  filed  Oct.  29,  1904.  For  submarine 
signaling  in  which  the  transmitter  diaphragm  responds  to  high  pitch 
only,  thus  cutting  out  disturbing  noises,  by  heating  the  diaphragm, 
soldering  it  at  its  edges  and  allowing  it  to  cool  and  become  taut. 

966,539.  TRANSMITTING  APPARATUS;  Lee  DeForest,  New  York, 
N.  Y.  App.  filed  Aug.  24,  1908.  For  maintaining  a  uniform  length 
of  arc  in  a  vapor  of  ethyl  alcohol  and  methyl  alcohol  supplying 
carbon  to  the  electrode. 

966,542.  METHOD  OF  MAKING  CALCIUM  CARBID,  Herman  L. 
Hartensteii.,  Constantine,  Mich.  App.  filed  Nov.  30,  1906.  Calcines 
calcium  carbonate  in  a  thin  stream  with  a  flame  of  a  burning  mixture 
of  carbid  furnace  gases  and  producer  gas. 

966,555.  VARIABLE  SELF-INDUCTANCE  COIL;  J.  R.  Jesse,  Birming¬ 
ham,  Ala.  App.  filed  Dec.  7,  1909.  For  wireless  telegraphy,  one  coil 
sliding  within  the  other  forming  primary  and  secondary,  together  with 
sliding  contacts  to  make  the  connection. 

966,560.  ARC  MECHANISM  FOR  SPACE  SIGNALING;  R.  Kent,  New 
York,  N.  Y.  App.  filed  Aug.  24,  1908.  Electrodes,  a  drip  pan  beneath 
and  means  for  dripping  a  vaporizing  fluid  into  the  pan. 

966,583.  INSULATOR  PROTECTING  APPARATUS;  L.  C.  Nicholson, 
Buffalo,  N.  Y.  App.  filed  Sept.  10,  1909.  An  electric  conductor,  an 
insulator  therefor,  and  an  electrode  opposite  the  insulator  and  elec¬ 
trically  connecting  with  the  conductor  formed  of  two  members  clamped 
to  the  conductor  on  each  side  of  the  insulator. 


966,s8i.  PROTECTING  APPARATUS  FOR  INSULATORS:  L.  C. 
Nicholson,  Buffalo,  N.  Y.  .App.  filed  Sept.  10,  1909.  For  high 
potential  work  in  which  an  electrode  is  spaced  from  the  insulator  and 
electrically  connected  with  the  conductor  and  the  arc  is  diverted  away 
from  the  insulator  when  a  flash-over  occurs. 

966,623.  SOCKET  SUPPORT  FOR  ELECTRIC  LAMPS;  W.  C.  Tregon- 
ing,  Cleveland,  Ohio.  App.  filed  March  5,  1910.  For  signs,  the 
socket  consisting  of  two  separable  members  with  a  conducting  shell 
and  screw  to  clamp  them  upon  plates  of  different  thicknesses,  an 
electrical  contact  on  one  member  in  slidable  contact  with  the  shell. 

966,^0.  GARMENT-CREASER;  R.  K.  Aseltine  and  G.  W.  Langdon, 
Ottawa,  Canada.  App.  filed  Jan.  17,  1910.  The  rotary  irons  are 
heated  by  resistance  coils  and  may  be  used  to  crease  garments. 

966,644.  ELECTTRIC  CABLE;  G.  Bartels,  Nippes,  Germany.  App.  filed 
Aug.  26,  1908.  When  the  cable  is  crushed  or  injured  contact  is  made 
between  two  auxiliary  conductors  so  as  to  actuate  a  cut-out  switch. 

966,655.  ELECTRICAL  PROTECTIVE  APPARATUS;  F.  B.  Cook.  Chi¬ 
cago,  Ill.  App.  filed  July  15,  1909.  For  telephone  switchboard  pro¬ 
tectors,  making  use  of  a.  thermo  wire  or  fuse  which  is  associated  with 
the  heat  coils  and  the  lightning  arresters  in  a  single  piece  of  apparatus. 

966,681.  SERIES  LAMP  RECEPTACLE;  C.  D.  Gervin,  New  York, 
N.  Y.  App.  filed  Feb.  20,  1909.  A  cluster  receptacle  with  a  flat 
annular  base  carrying  threaded  shells  with  stamped  bottoms  forming 
tongues  and  having  recesses  and  center  contacts  engaged  bv  the 
tongues. 

966,690.  ELECTRICAL  GAS  LIGHTING  DEVICE;  E.  R.  Joseph,  Elk¬ 
hart,  Ind.  App.  filed  Dec.  18,  1909.  Two  contact  arms  between 
which  the  spark  passes,  one  connected  to  a  support  attached  to  the 
burner  and  the  other  mounted  on  an  insulating  holder  projecting  from 
the  support. 

966,694.  ALARM  ATTACHMENT  FOR  BRAKE  VALVES:  E.  S.  Lewis. 
Jr.,  Denver,  Col.  App.  filed  March  31,  1909.  For  sounding  an  alarm 
in  a  street  car  when  attached  to  the  engineer’s  valve  of  an  air-brake 
system,  the  operator  of  the  car  automatically  sounding  the  alarm  when 
reducing  the  speed  and  releasing  the  brakes. 

966,696.  METHOD  AND  APPARATUS  FOR  MAKING  X-RAY  NEGA¬ 
TIVES;  W.  H.  Merrill,  Washington,  D.  C.  App.  filed  June  21,  1909. 
A  frame  of  aluminum  carrying  characters  of  copper  amalgam  serving 
to  print  upon  the  X-ray  plate  to  identify  it. 

966.702.  DOOR  SWITCH  OPERATOR;  J.  G.  Peterson,  Hartford,  Conn. 
App.  filed  Nov.  3,  1909.  Details  in  the  construction  of  a  door  switch 
which  can  be  inserted  into  the  hanging  stile  of  the  door,  regardless 
of  the  exact  location  of  the  switch. 

966.703.  ELECTRIC  SAD  IRON ;  J.  W.  Phelps,  Detroit,  Mich.  App. 
filed  Oct.  21,  1909.  _  A  removable  resistance  unit  consisting  of  pair  of 
enclosing  plates  with  a  perforated  non-conducting  member  between 
and  a  resistance  element  parsing  about  and  through  the  perforations. 

966,705.  SIGNALING  BY  WIRELESS  TELEGRAPHY;  V.  Poulsen, 
Copenhagen,  Denmark.  App.  filed  March  8,  1907.  A  generator  sup¬ 
plying  an  arc  connected  with  a  self-induction  and  capacity,  with  means 
for  damping  the  oscillation  so  that  they  may  be  caused  to  cease 
periodically. 

966,708.  AUTOMATIC  MAGNETIC  CIRCUIT  BREAKER;  W.  M. 
Scott,  Philadelphia,  Pa.  App.  filed  June  8,  1901.  Electrical  switch,  a 
latch  for  locking  the  actuator  and  operating  member  together  and  a 
second  latch  engaging  the  actuator,  and  an  electromagnet  for  unlock¬ 
ing  the  actuator  from  the  operating  member. 

966,728.  TEST  DEVICE;  A.  H.  Adams,  Antwerp,  Belgium.  App.  filed 
May  31,  1907.  For  temporarily  connecting  a  conducting  cord  to  an 
exposed  part  of  a  telephone  line  by  means  of  a  plate  with  clamping 
jaws  and  spring-pressed  plunger  contacts  on  the  plate. 

966.733.  SERVICE  METER  CIRCUIT  FOR  TELEPHONE  EXCHANGE 
SYSTEMS;  A.  M.  Bullard,  New  York,  N.  Y.  App.  filed  Aug.  4, 
1906.  For  automatic  systems  in  which  the  line  terminals  include  a 
test  contact  and  two  sources  of  current  of  opposite  polarity  are  asso¬ 
ciated  with  the  connecting  cord. 
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166,764.  RELAY;  H.  Poner,  Hermtdorf,  Germany.  App.  filed  Sept,  ai, 
1908.  Annunciator  relay  with  two  armature*  for  telephone  system, 
the  latter  operating  under  different  decrees  of  energization  and  having 
two  coils,  one  for  small  current  sufficient  to  attract  the  supplemental 
armature.  The  other  coil  plugs  in  enough  current  also  to  attract  the 
main  armature. 

.66,783.  MULTIPLE  FUSE  CUT-OUT;  C.  Almas,  Toronto,  Ontorio, 
Canada.  App.  filed  Oct.  la,  1907.  A  filament  carrier  with  holes  con¬ 
taining  filament  and  a  contact  piece  connected  to  the  filament,  the 
fusible  filaments  being  individually  operated,  and  a  plurality  of  the 
filaments  carrying  the  current. 

966,796.  CAR  SIG.VAI.  SYSTEM;  P.  I.  Chandeyssan;  St.  Louis,  Mo. 


966,560. — Arc  Mechanism  for  Space  Signaling. 

App.  filed  April  5,  1909.  A  normally  closed  electric  circuit  on  a  frame 
including  a  solenoid  surrounding  an  axle  with  a  stationary  para¬ 
magnetic  bar  arranged  transversely  below  the  path  of  the  vehicle  and 
a  controlable  circuit  including  a  solenoid  surrounding  the  bar. 

966,799.  CONDUIT  THREADING  DEVICE;  F.  Crawford,  Pasadena, 
Cal.  App.  filed  April  15,  1909.  A  frame,  a  reel  thereon,  wire  coiled 
on  the  reel  with  means  to  prevent  it  from  slipping  around  the  reel 
and  for  bolding  the  coil  flat  at  right  angles  to  the  axis  of  the  reel. 

966,809.  ELECTRIC  SERVICE  METER;  O.  C.  Dennis,  Chicago,  Ill. 
App.  filed  June  ao,  1907.  Telephone  systems  including  a  normally 
opened  supplementary  switch  operated  by  a  button  which  registers  a 
call,  and  with  means  for  giving  the  subscriber  credit  for  every  call 
registered  which  does  not  result  in  a  through  connection. 

966,81a.  INCANDESCENT  LAMP;  C.  I.  Dodson,  Pittsburgh,  Kan.  App. 
filed  April  9,  1909.  The  filament  has  a  plurality  of  external  connec¬ 
tions  so  that  if  the  filament  burns  out  the  lamp  may  be  used  by 
removing  one  external  terminal  and  exposing  another  leading  to  the 
unbroken  portion  of  the  filament. 

o66,8aa.  ELECTRICAL  SIGNALING  SYSTEM;  A.  Goldstein  and  C.  H. 
Pool,  New  York,  N.  Y.  App.  filed  March  9,  loio.  A  normally 
energized  metallic  circuit  over  which  a  plurality  of  current  impulses 
are  transmitted  and  selectively  translated,  and  when  an  abnormal 
disturbance  occurs  the  effect  of  the  disturbance  on  the  operation  of 
the  selective  devices  is  neutralized. 

966,8*3.  ELECTRICAL  SIGNALING  SYSTEM:  A.  Goldstein,  New 

York,  N.  Y.  App.  filed  March  9,  1910.  Metallic  circuit  with  a  source 
of  current  with  means  for  transmitting  current  impulses  and  translat¬ 
ing  them  and  a  second  source  of  current  together  with  means 
actuated  by  the  failure  of  the  first  source  for  cutting  in  the  second 
source  and  the  'circuit  is  then  adjusted  to  suit  the  second  weaker 
source. 

966,824.  ELECTRICAL  SIGNALING  SYSTEM;  A.  Goldstein,  New 


966,640. — Garment  Creaser. 

York,  N.  Y.  App.  filed  March  9,  1910.  A  central  energy  signaling 
system  using  code  signals  from  a  plurality  of  transmitters  which  are 
timed  and  made  successive  by  electrical  means  consisting  of  thermo¬ 
static  switches  heated  and  controlled  by  the  current  in  the  circuit 
825.  ELECTRICAL  SIGNALING  SYSTEM;  A.  Goldstein,  New 
York,  N.  Y.  App.  filed  April  13,  1910.  When  an  accidental  ground 
occurs  in  one  or  more  loops  of  the  system  means  are  provided  for 
cutting  the  loop  out  of  a  circuit  and  connecting  it  to  a  separate 
translating  means  in  a  local  circuit. 

839.  BRUSH-HOLDER  FOR  DYNAMOS:  E.  C.  Ketchum,  Boston. 
Mass.  App.  filed  June  25,  1009.  A  tube  which  oscillates  in  its  bear¬ 
ing  and  carries  a  plurality  of  brush-holders  at  each  end  and  a  spring 
causing  movement  of  a  tube  about  its  axis  so  as  to  keep  the  brushes 
in  contact  with  the  disk  armature. 

840.  AUTOMATIC  MERCURY  DROPPER:  E.  C.  Ketchum,  Boston, 
Mass.  App.  filed  June  25,  1909,  Dynamo  with  a  high-speed  armature 
lubricated  oy  mercury  delivered  to  the  disks  of  the  armature. 


966,847.  TROLLEY  REPLACER;  D.  L.  McBride  and  H.  A.  Fiske. 
Pasadena.  Cal.  App.  filed  Nov.  11,  1908.  The  replacer  is  actuated 
by  a  fluid  pressure  cylinder  with  piston  and  valve  cylinder. 

966,85s.  ELECTROMAGNET  SEPARATOR;  F.  Phillips,  Chicago, 
Ill.  App.  filed  March  28,  1910.  Includes  an  iron  basket  which  is 
magnetized  by  a  current  in  a  coil  located  between  members  of  the 
basket,  the  basket  including  two  forked  members. 

966,882.  ATTACHMENT  OF  TELEGRAPH  AND  SIMILAR  WIRES 
TO  INSULATOR;  W.  E.  Bandfield,  Wolverhampton,  Eng._  App. 
filed  Dec.  13,  1909.  A  clip  having  wire  receiving  leads  on  its  ter¬ 
minals  with  retaining  devices  engaging  the  wire  and  a  member  coupling 
the  devices  together. 

966,897.  CENTRAL  ENERGY  ALARM  SYSTEM;  J.  C.  Francis,  West 
New  York,  N.  J.  App.  filed  Nov.  12,  1906.  For  translating  impulses 
so  that  the  abnormal  disturbance  will  not  render  the  translating 
device  inoperative,  means  being  provided  on  the  occurrence  of  a 
ground  for  connecting  the  leads  through  the  ground  to  the  batteries 
with  a  transitiitter  operated  through  one  of  the  leads  to  actuate  the 
indicator. 

966.901.  ALARM  SYSTEM;  A.  Goldstein,  New  York,  N.  Y.  App.  filed 
March  9,  1910.  Alarm  system  of  which  the  transmitter  is  controlled 
by  energy  from  the  central  battery  as  long  as  the  line  wire  leading 
from  the  transmitter  is  intact. 

966.902.  ELECTRICAL  SIGNALING  SYSTEM;  A.  Goldstein,  New 
York,  N.  Y.  App.  filed  March  28,  1910.  When  a  break  occurs  in 
one  or  more  loops  of  a  plurality  of  loops  in  series  signals  are  trans¬ 
mitted  nevertheless  by  short-circuiting  the  loop. 

966.903.  ELECTRICAL  ALARM  SYSTEM:  A.  Goldstein,  New  York. 
N.  Y.  App.  filed  March  28,  1910.  A  telephone  circuit  is  used  as  a 
burglar-alarm  circuit.  The  protective  circuit  including  the  doors  and 
windows  being  normally  closed  and  in  shunt  with  the  main  line. 

966,004.  TEMPERATURE  ALARM  DEVICE;  A.  Goldstein.  New  York, 
N.  Y.  App.  filed  March  28,  1910.  'Temperature  alarm  device  includ¬ 
ing  a  pipe  and  an  alarm  actuated  by  the  impulse  produced  by  a  rise 
in  external  temperature  in  the  air  in  the  pipe. 

966,917.  INSULATING  CONDUIT  FOR  ELECTRIC  WIRES  OR 
CONDUCTORS;  A.  P.  Hinsky,  Brooklyn,  N.  Y.  App.  filed  Feb.  i, 
1910.  Conduit  for  electric  wire  made  by  folding  a  strip  of  fibrous 
material  so  that  the  edges  abut  and  spirally  winding  around  it  a 
metal  strip  curved  in  cross  section. 

966,966.  ELECTRIC  LAMP  SOCKET  AND  SECURING  MEANS 


967,051. — Ice  Cleaner  for  Trolley  Poles. 


THEREFOR;  W.  C.  Tregoning,  Cleveland,  Ohio.  App.  filed  Feb.  12, 

1908.  For  removably  mounting  the  socket  for  signs,  dispensing  with 
screws  and  using  a  spring-like  locking  member. 

967,051,  ICE  CLEANER  FOR  TROLLEY  POLES;  J.  C.  Poe,  Rosedale, 
Kan.  App.  filed  Sept.  23,  1909.  A  resilient  arm  bifurcated  at  its 
upper  end  to  form  a  pivot  for  the  wheel  journaled  in  the  end,  having 
toothed  rims;  and  a  curved  scraper  secured  to  the  arm. 

967,058.  ELECTRIC  WATER  HEATER;  H.  N.  Roche,  San  Francisco, 
Cal.  App.  filed  Dec.  21,  1909.  A  receiver,  inlet  and  discharge  con¬ 
nections,  and  electric  heating  unit,  a  rotatable  snap  switch  and  means 
including  a  rack  and  pinion  associated  with  the  inlet  connection  for 
actuating  a  water  valve. 

967,059.  RAILWAY  SWITCH  OPERATING  MECHANISM;  E.  D. 
Rose,  Marshburg,  Pa.  App.  filed  May  14,  1909.  An  electric  device 
connected  with  a  switch  tongue  for  operating  it,  controlled  by  mech¬ 
anism  upon  the  car. 

967,084.  PROCESS  FOR  MANUFACTURING  THE  HOOKS  IN¬ 
TENDED  TO  SUPPORT  THE  FILAMENTS  OF  INCANDESCENT 
LAMPS;  P.  G.  Triquet,  Paris,  France.  App.  filed  Feb.  4,  1910. 
Unites  a  bundle  of  thin  wires  which  receive  carrying  hooks  and  a 
thicker  wire  to  form  the  spring  of  the  pivot  rod,  solders  the  ends 
together  and  connects  to  the  central  tod  of  the  lamp,  shortens  at.d 
folds  the  thin  wires  to  receive  the  books. 

967,113.  COMBINED  TELEPHONE  AND  ALARM  OR  KINDRED 
SERVICE  SYSTEM;  W.  W.  Dean,  Chicago,  Ill.  App.  filed  April  30. 
1903.  Makes  use  of  individual  registers  ^r  the  lines  and  operates  a 
system  from  a  common  battery  source,  the  alarm  transmitter  being 
arranged  to  permit^  reversal  of  the  line  wires  in  installing  without 
affecting  the  operation.  Also  makes  use  of  visual  alarm  system  ar.d 
a  mechanical  lock  for  the  alarm  receiving  devices  at  the  exchange, 
so  that  current  over  one  side  of  the  line  prevents  the  operation  of 
the  receiver. 

967,118.  DEVICE  FOR  DETECTING  WAVES  IN  WIRELESS 
TELEGRAPHY;  G.  C.  Ellwood,  Arbucklc,  Cal.  App.  filed  June  18, 

1909.  A  variable  inductance  with  indicators  and  means  for  connect¬ 
ing  the  inner  and  outer  coils  to  give  the  desired  inductance. 

967,118.  SYSTEM  FOR  MOTOR  CONTROL;  S.  H.  Keefer,  Plainfield, 
N,  J.  _  App.  filed  Nov.  8,  1909.  A  motor  controlling  system  with  a 
reversing  switch  including  two  solenoids,  a  blow-out  magnet  and 
contact  controlled  by  the  solenoids  and  means  for  preventi.ig  closing 
of  the  switch  until  the  magnetism  of  the  blow-out  magnet  has  fallen 
to  a  predetermined  point  after  the  deenergization  of  one  of  the 
solenoids. 

13,141.  LIGHTNING  ARRESTER;  P.  P.  H.  Knight.  Keokuk,  la.  App. 
filed  Jan.  5,  1910.  A  discharge  path,  a  path  for  normal  current,  the 
relative  impedance  of  the  paths  being  such  that  lightning  never  passes 
by  the  normal  current  path,  the  discharge  path  having  air  gaps  and 
being  shunted  by  a  magnet  coil,  which  interrupts  the  flow  of  the 
ground. 


